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Introduction

Several thousand inventions result each year from the aeronautical and space research supported by
the National Aeronautics and Space Administration. The inventions having important use in govern-
ment programs or significant commercial potential are usually patented by NASA. These inventions
cover practically all fields of technology and include many that have useful and valuable commercial
application.

NASA inventions best serve the interests of the United States when their benefits are available to
the public. In many instances, the granting of nonexclusive or exclusive licenses for the practice of
these inventions may assist in the accomplishment of this objective. This bibliography is published
as a service to companies, firms, and individuals seeking new, licensable products for the commer-
cial market.

The NASA Patent Abstracts Bibliography is a semiannual NASA publication containing compre-
hensive abstracts of NASA owned inventions covered by U.S. patents. The citations included in the
bibliography arrangement of citations were originally published in NASA’s Scientific and Technical
Aerospace Reports (STAR) and cover STAR announcements made since May 1969.

The citations published in this issue cover the period December 1999 through July 2000. This
issue includes 10 major subject divisions separated into 76 specific categories and one general
category/division. (See Table of Contents for the scope note of each category, under which are
grouped appropriate NASA inventions.) This scheme was devised in 1975 and revised in 1987
in lieu of the 34 category divisions which were utilized in supplements (01) through (06) covering STAR
abstracts from May 1969 through January 1974. Each entry consists of a STAR citation accompanied
by an abstract and, when appropriate, a key illustration taken from the patent or application for patent.
Entries are arranged by subject category in ascending order.

A typical citation and abstract presents the various data elements included in most records cited. This
appears after the table of contents.

Information About Patent Availability and Licenses

Patent Availability
How to obtain copies of NASA patents.

Licenses for Commercial Use
Information on obtaining a license to use a NASA patented invention.

Address of NASA Patent Counsels
Addresses for the NASA center patent counsels having knowledge of the invention.

Patent Licensing Regulations
Information about the policies and procedures for licensing federally owned inventions in the
custody of the National Aeronautics and Space Administration.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN
from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN
the same day it is released—up to 191 topics to browse at your leisure. When you locate a publication
of interest, you can print the announcement. You can also go back to the Electronic SCAN home page
and follow the ordering instructions to quickly receive the full document.

Start your access to Electronic SCAN today. Over 1,000 announcements of new reports, books, con-
ference proceedings, journal articles...and more—available to your computer every two weeks.

For Internet access to E-SCAN, use any of the

following addresses:
hitpy/fwwwstinasa.gov
ftp.sti.nasa.gov
gopher.sti.nasa.gov

=

To receive a free subscription, send e-mail for complete information about the service first. Enter
scan@sti.nasa.gov on the address line. Leave the subject and message areas blank and send. You
will receive a reply in minutes.

Then simply determine the SCAN topics you wish to receive and send a second e-mail to
listserve@sti.nasa.gov. Leave the subject line blank and enter a subscribe command in the message
area formatted as follows:

Subscribe <desired list> <Your name>

For additional information, e-mail a message to help@sti.nasa.gov.
Phone: (301) 621-0390

Fax: (301) 621-0134

Write:  NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076

Looking just for Aerospace Medicine and Biology reports?

Although hard copy distribution has been discontinued,
you can still receive these vital announcements through
your E-SCAN subscription. Just subscribe SCAN-AEROMED &@@%&é‘@@;ﬁ .

in the message area of your e-mail to listserve@sti.nasa.gov. E ) ﬁf&f@




Table of Contents

Select a category to view the collection of records cited. N.A. means no abstracts in that category.
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Agronautics {General) NLA.

For related information, see also Astronautics.

Agrodynamics 1
Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and in-
ternal flow in ducts and turbomachinery. For related information, see also 34 Fluid Mechan-
ics and Heat Transfer.

Alr Trangportation and Safety NLA,

Includes passenger and cargo air transport operations; and aircraft accidents. For related in-
formation, see also 16 Space Transportation and 85 Urban Technology and Transportation.

Aircraft Communications and Navigation N.A.

Includes digital and voice communication with aircraft; air navigation systems (satellite and
ground based); and air traffic control. For related information, see also /7 Space Commu-
nications, Spacecraft Communications, Command and Tracking and 32 Communications
Radar.

Alrcraft Design, Testing and Performance 2

Includes aircraft simulation technology. For related information, see also 18 Spacecraft De-
sign, Testing and Performance and 39 Structural Mechanics. For land transportation ve-
hicles, see 85 Urban Technology and Transportation.

Aircraft Instrumentation N.A,
Includes cockpit and cabin display devices; and flight instruments. For related information,
see also 19 Spacecraft Instrumentation and 35 Instrumentation and Photography.

Alrcralt Propulsion and Power NLA,

Includes prime propulsion systems and systems components, e.g., gas turbine engines and
compressors; and onboard auxiliary power plants for aircraft. For related information, see
also 20 Spacecraft Propulsion and Power, 28 Propellants and Fuels, and 44 Energy Produc-
tion and Conversion.

Aircraft Stability and Control 2

Includes aircraft handling qualities; piloting; flight controls; and autopilots. For related in-
formation, see also 05 Aircraft Design, Testing and Performance.

Hesearch and Support Facilities (Alr) NLA,

Includes airports, hangars and runways; aircraft repair and overhaul facilities; wind tunnels;
shock tubes; and aircraft engine test stands. For related information, see also /4 Ground Sup-
port Systems and Facilities (Space).
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Astronautics {General) NLA.

For extraterrestrial exploration, see 91 Lunar and Planetary Exploration.

Astrodynamics N.A,

Includes powered and free-flight trajectories; and orbital and launching dynamics.

Ground Suppori Systems and Facilities (Space) NLA,

Includes launch complexes, research and production facilities; ground support equipment,
e.g., mobile transporters; and simulators. For related information, see also 09 Research and
Support Facilities (Air).

Launch Vehicles and Space Vehicles NLA,

Includes boosters; operating problems of launch/space vehicle systems; and reusable ve-
hicles. For related information, see also 20 Spacecraft Propulsion and Power.

Space Transportation N.A,

Includes passenger and cargo space transportation, e.g., shuttle operations; and space rescue
techniques. For related information, see also 03 Air Transportation and Safety and 18 Space-
craft Design, Testing and Performance. For space suits, see 54 Man/System Technology and
Life Support.

Space Communications, Spacecraft Communications, Command
and Tracking NAL

Includes telemetry; space communication networks; astronavigation and guidance; and ra-
dio blackout. For related information, see also 04 Aircraft Communications and Navigation
and 32 Communications and Radar.

Spacecraft Design, Testing and Performance NA,

Includes satellites; space platforms; space stations; spacecraft systems and components such
as thermal and environmental controls; and attitude controls. For life support systems, see
54 Man/System Technology and Life Support. For related information, see also 05 Aircraft
Design, Testing and Performance, 39 Structural Mechanics, and 16 Space Transportation.

Spacecraft Instrumentation NA,

For related information, see also 06 Aircraft Instrumentation and 35 Instrumentation and
Photography.

Spacecraft Propulsion and Power NLA,

Includes main propulsion systems and components, €.g., rocket engines; and spacecraft aux-
iliary power sources. For related information, see also 07 Aircraft Propulsion and Power,
28 Propellants and Fuels, 44 Energy Production and Conversion, and 15 Launch Vehicles
and Space Vehicles.
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Chemistry and Materials (General) 3

Composite Materials 4

Includes physical, chemical, and mechanical properties of laminates and other composite
materials. For ceramic materials see 27 Nonmetallic Materials.

inorganic and Physical Chemistry 6

Includes chemical analysis, e.g., chromatography; combustion theory; electrochemistry; and
photochemistry. For related information see also 77 Thermodynamics and Statistical Phys-
ics.

Meotallic Materials 8

Includes physical, chemical, and mechanical properties of metals, €.g., corrosion; and metal-
lurgy.

Nonmetaliic Maternials &

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants,
polymers, textiles, adhesives, and ceramic materials. For composite materials see 24 Com-
posite Materials.

Propeliants ang Fuels NLA,

Includes rocket propellants, igniters and oxidizers; their storage and handling procedures;
and aircraft fuels. For related information see also 07 Aircraft Propulsion and Power, 20
Spacecraft Propulsion and Power, and 44 Energy Production and Conversion.

Materials Processing NLAL

Includes space-based development of products and processes for commercial application.
For biological materials see 55 Space Biology.

Engineering (General) N.A,

Includes vacuum technology; control engineering; display engineering; cryogenics; and fire
prevention.

Communications and Radar NLAL

Includes radar; land and global communications; communications theory; and optical com-
munications. For related information see also 04 Aircraft Communications and Navigation
and /7 Space Communications, Spacecraft Communications, Command and Tracking. For
search and rescue see 03 Air Transportation and Safety, and 16 Space Transportation.
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tlecironics ang kiecirical kngineering 13

Includes test equipment and maintainability; components, €.g., tunnel diodes and transistors;
microminiaturization; and integrated circuitry. For related information see also 60 Computer
Operations and Hardware and 76 Solid-State Physics.

Suid Mechanics and Hesat Transter 15

Includes boundary layers; hydrodynamics; fluidics; mass transfer and ablation cooling. For
related information see also 02 Aerodynamics and 77 Thermodynamics and Statistical Phys-
ics.

instrumentation and Photography 18

Includes remote sensors; measuring instruments and gauges; detectors; cameras and photo-
graphic supplies; and holography. For aerial photography see 43 Earth Resources and Re-
mote Sensing. For related information see also 06 Aircraft Instrumentation and 19 Spacecraft
Instrumentation.

Lasers ang Masers NLA,

Includes parametric amplifiers. For related information see also 76 Solid-State Physics.

Mechanical Engineering 22

Includes auxiliary systems (nonpower); machine elements and processes; and mechanical
equipment.

Quality Assurance and Reliability 26

Includes product sampling procedures and techniques; and quality control.

Structural Mechanics 28

Includes structural element design and weight analysis; fatigue; and thermal stress. For ap-
plications see 05 Aircraft Design, Testing and Performance and 18 Spacecraft Design, Test-
ing and Performance.

Geosciences (General) NAL

tarth Resources and Hemote Sensing NLA,

Includes remote sensing of earth resources by aircraft and spacecraft; photogrammetry; and
aerial photography. For instrumentation see 35 Instrumentation and Photography.

Energy Production and Conversion 30

Includes specific energy conversion systems, e.g., fuel cells; global sources of energy; geo-
physical conversion; and windpower. For related information see also 07 Aircraft Propulsion
and Power, 20 Spacecraft Propulsion and Power, and 28 Propellants and Fuels.
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60

=nvironment Poliution NLA,

Includes atmospheric, noise, thermal, and water pollution.

Geophysics N.A,

Includes aeronomy; upper and lower atmosphere studies; ionospheric and magnetospheric
physics; and geomagnetism. For space radiation see 93 Space Radiation.

Meteorology and Climatology NLA,

Includes weather forecasting and modification.

QOceanography NLA,

Includes biological, dynamic, and physical oceanography; and marine resources. For related
information see also 43 Earth Resources and Remote Sensing.

Life Sciences (General) 31

Asrospace Medicine 32

Includes physiological factors; biological effects of radiation; and effects of weightlessness
on man and animals.

Bohavioral Sciences NLAL

Includes psychological factors; individual and group behavior; crew training and evaluation;
and psychiatric research.

Man/System Technology and Life Support NLA

Includes human engineering; biotechnology; and space suits and protective clothing. For re-
lated information see also 16 Space Transportation.

Space Biology NLA,
Includes exobiology; planetary biology; and extraterrestrial life.

Mathematical and Computer Sciences {(General) NLA,
Computer Qperations and Hardware NLA,

Includes hardware for computer graphics, firmware, and data processing. For components
see 33 Electronics and Electrical Engineering.

Computer Programming and Software NLA,

Includes computer programs, routines, algorithms, and specific applications, e.g., CAD/
CAM.

vii
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Computer Systems NLA,

Includes computer networks and special application computer systems.

Cybernstics NLA,

Includes feedback and control theory, artificial intelligence, robotics and expert systems. For
related information see also 54 Man/System Technology and Life Support.

Numerical Analysis NLA,

Includes iteration, difference equations, and numerical approximation.

Statistics and Probability NLA.

Includes data sampling and smoothing; Monte Carlo method; and stochastic processes.

Systems Analysis N.A,

Includes mathematical modeling; network analysis; and operations research.

Theorelical Mathematics NLA.
Includes topology and number theory.

Physics {(General) NLA,

For precision time and time interval (PTTI) see 35 Instrumentation and Photography; for
geophysics, astrophysics or solar physics see 46 Geophysics, 90 Astrophysics, or 92 Solar
Physics.

Acoustics a5

Includes sound generation, transmission, and attenuation. For noise pollution see 45 Envi-
ronment Pollution.

Atomic and Molecular Physics NA,

Includes atomic structure, electron properties, and molecular spectra.

Nuclear and High-Energy Physics NLAL

Includes elementary and nuclear particles; and reactor theory. For space radiation see 93
Space Radiation.

Optics 37
Includes light phenomena and optical devices. For lasers see 36 Lasers and Masers.

Hlasma Physies NA,

Includes magnetohydrodynamics and plasma fusion. For ionospheric plasmas see 46 Geo-
physics. For space plasmas see 90 Astrophysics.

viii
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Solid-State Physics 41

Includes superconductivity. For related information see also 33 Electronics and Electrical
Engineering and 36 Lasers and Masers.

Tharmodynamics and Statistical Physics NLA,

Includes quantum mechanics; theoretical physics; and Bose and Fermi statistics. For related
information see also 25 Inorganic and Physical Chemistry and 34 Fluid Mechanics and Heat
Transfer.

Social Sciences (General) N.A,

Includes educational matters.

Administration and Management NLAL

Includes management planning and research.

Documentation ang Information Science N.&,

Includes information management; information storage and retrieval technology; technical
writing; graphic arts; and micrography. For computer documentation see 6/ Computer Pro-
gramming and Software.

Economics and Cost Analysis N.A,

Includes cost effectiveness studies.

Law, Political Science and Space Poliey NLA,

Includes NASA appropriation hearings; aviation law; space law and policy; international
law; international cooperation; and patent policy.

Urban Technology and Transportation NA,

Includes applications of space technology to urban problems; technology transfer; technolo-
gy assessment; and surface and mass transportation. For related information see 03 Air
Transportation and Safety, 16 Space Transportation, and 44 Energy Production and Conver-
sion.

Space Sciences (General) NLA.

Astronomy NLA.

Includes radio, gamma-ray, and infrared astronomy; and astrometry.

Astrophvysics NA,

Includes cosmology; celestial mechanics; space plasmas; and interstellar and interplanetary
gases and dust. For related information see also 75 Plasma Physics.



892

893

88

Lunar and Planetary bxpiloration NLAL

Includes planetology; and manned and unmanned flights. For spacecraft design or space sta-
tions see /8 Spacecraft Design, Testing and Performance.

Solar Physics N.A,

Includes solar activity, solar flares, solar radiation and sunspots. For related information see
also 93 Space Radiation.

Space Hadiation NLA.

Includes cosmic radiation; and inner and outer earth’s radiation belts. For biological effects
of radiation see 52 Aerospace Medicine. For theory see 73 Nuclear and High-Energy Phys-
ics.

General NLAL

Includes aeronautical, astronautical, and space science related histories, biographies, and
pertinent reports too broad for categorization; histories or broad overviews of NASA pro-
grams.

Two indexes are available. You may use the Find command under the Tools menu while viewing
the PDF file for direct match searching on any text string. You may also view the indexes provided,
for searching on NASA Thesaurus subject terms and author names.

Subject Term Index 811
Author Index FAT

Selecting an index above will link you to that comprehensive listing.
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Typical Report Citation and Abstract

19978818223 NASA Langley Research Center, Hampton, VA USA
Serrated-Planform Lifting-Surfaces
McGrath, Brian E., Inventor, NASA Langley Research Center, USA; Wood, Richard M., Inventor, NASA Langley Research
Center, USA; Oct. 22, 1996; 38p; In English
Patent Info.: Filed 22 Oct. 1996; NASA-Case-LAR-15295-1; US-Patent-Appl-SN-734820
Report No.(s): NAS 1.71:L.AR-15295-1; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

A set of serrated-planform lifting surfaces is provided which produces unexpectedly high lift coefficients at moderate
to high angles-of-attack. Each serration, or tooth, is designed to shed a vortex. The interaction of the vortices greatly enhances
the lifting capability over an extremely large operating range. Variations of the invention use serrated-planform lifting sur-
faces in planes different than that of a primary lifting surface. In an alternate embodiment, the individual teeth are controllably
retractable and deployable to provide for active control of the vortex system and hence lift coefficient. Differential lift on
multiple serrated-planform lifting surfaces provides an means for vehicle control. The important aerodynamic advantages
of the serrated-planform lifting surfaces are not limited to aircraft applications but can be used to establish desirable perfor-
mance characteristics for missiles, land vehicles, and/or watercraft.
NASA
Angle of Attack; Lift; Vortex Shedding; Active Control; Lifting Bodies
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02
AERODYNAMICS

Includes aerodynamics of bodies, combinations, wings, rotors, and control surfaces; and internal flow in ducts and turbomachinery.
For related information see also 34 Fluid Mechanics and Heat Transfer.

JOHGMISSH8 NASA Langley Research Center, Hampton, VA USA
Serrated-Planform Lifting-Surfaces
McGrath, Brian E., Inventor, NASA Langley Research Center, USA; Wood, Richard M., Inventor, NASA Langley Research
Center, USA; May 11, 1999; In English
Patent Info.: Filed 22 Oct. 1996; NASA-Case-LAR-15295-1; US-Patent-5,901,925; US-Patent-Appl-SN-734820; No Copyright;
Avail: US Patent and Trademark Office, Hardcopy

A novel set of serrated-planform lifting surfaces produce unexpectedly high lift coefficients at moderate to high angles-of-at-
tack. Each serration, or tooth, is designed to shed a vortex. The interaction of the vortices greatly enhances the lifting capability
over an extremely large operating range. Variations of the invention use serrated-planform lifting surfaces in planes different than
that of a primary lifting surface. In an alternate embodiment, the individual teeth are controllably retractable and deployable to
provide for active control of the vortex system and hence lift coefficient. Differential lift on multiple serrated-planform lifting
surfaces provides a means for vehicle control. The important aerodynamic advantages of the serrated-planform lifting surfaces
are not limited to aircraft applications but can be used to establish desirable performance characteristics for missiles, land vehicles,
and/or watercraft.
Official Gazette of the U.S. Patent and Trademark Office
Aerodynamic Coefficients; Angle of Attack; Planforms; Vortex Shedding, Lifting Bodies




05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes aircraft simulation technology. For related information see also 18 Spacecraft Design, Testing and Performance and 39
Structural Mechanics. For land transportation vehicles see 85 Urban Technology and Transportation.

JHHHHB45698 NASA Ames Research Center, Moffett Field, CA USA
Secondary Wing System for Use on an Alreraft
Smith, Brian E., Inventor, NASA Ames Research Center, USA; Nov. 30, 1999; 20p; In English
Patent Info.: Filed 13 Mar. 1997, NASA-Case-ARC-14122-1; US-Patent-5,992,796; US-Patent-Appl-SN-828826; No Copy-
right; Avail: CASI; A03, Hardcopy; AO1, Microfiche

A secondary wing system for use on an aircraft augments the lift, stability, and control of the aircraft at subsonic speeds. The
secondary wing system includes a mechanism that allows the canard to be retracted within the contour of the aircraft fuselage from
an operational position to a stowed position. The top surface of the canard is exposed to air flow in the stowed position, and is
contoured to integrate aerodynamically and smoothly within the contour of the fuselage when the canard is retracted for high speed
flight. The bottom portion of the canard is substantially flat for rotation into a storage recess within the fuselage. The single canard
rotates about a vertical axis at its spanwise midpoint. The canard can be positioned between a range of sweep angles during flight
and a stowed position in which its span is substantially parallel to the aircraft fuselage. The canard can be deployed and retracted
during flight. The deployment mechanism includes a circular mounting ring and drive mechanism that connects the canard with
the fuselage and permits it to rotate and to change incidence. The deployment mechanism further includes retractable fairings
which serve to streamline the wing when it is retracted into the top of the fuselage.
Author
Airspeed; Canard Configurations; Fuselages; Retractable Equipment; Rotation; Wings; Sweep Angle; Lift Augmentation
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AIRCRAFT STABILITY AND CONTROL

Includes aircraft handling qualities; piloting; flight controls; and autopilots. For related information see also 05 Aircraft Design, Testing
and Performance.

2H008046 788 NASA Dryden Flight Research Center, Edwards, CA USA

Fmergency Control Atrcrafl System Using Thrust Modulation

Burken, John J., Inventor, NASA Dryden Flight Research Center, USA; Burcham, Frank W., Jr., Inventor, NASA Dryden Flight
Research Center, USA; Mar. 21, 2000; 8p; In English

Patent Info.: Filed 1 Jul. 1997; NASA-Case-DRC-09600-7; US-Patent-6,041,273; US-Patent-Appl-SN-886656; No Copyright;
Avail: CASI; A02, Hardcopy; AO1, Microfiche



A digital longitudinal Aircraft Propulsion Control (APC system of a multiengine aircraft is provided by engine thrust modula-
tion in response to comparing an input flightpath angle signal (gamma)c from a pilot thumbwheel. or an ILS system with a sensed
flightpath angle y to produce an error signal (gamma)e that is then integrated (with reasonable limits) to generate a drift correction
signal to be added to the error signal (gamma)e after first subtracting a lowpass filtered velocity signal Vel(sub f) for phugoid
damping. The output error signal is multiplied by a constant to produce an aircraft thrust control signal ATC of suitable amplitude
to drive a throttle servo for all engines. each of which includes its own full-authority digital engine control (FADEC) computer.
An alternative APC system omits sensed flightpath angle feedback and instead controls the flightpath angle by feedback of the
lowpass filtered velocity signal Vel(sub f) which also inherently provides phugoid damping. The feature of drift compensation
is retained.

Official Gazette of the U.S. Patent and Trademark Office
Aircraft Control; Electronic Control; Engine Control; Error Signals; Feedback Control
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23
CHEMISTRY AND MATERIALS (GENERAL)

JHH0H046798 NASA Lewis Research Center, Cleveland, OH USA
Aromatic Diamines and Polyimides Based on 4,4 -Bis-{4-Aminophenoxy}-2,2° or 2,2°,6,6"- Substifuted Biphenyl
Chuang, Chun-Hua K., Inventor, NASA Lewis Research Center, USA; Mar. 14, 2000; 20p; In English; Division of US-Patent-
Appl-SN-012173, filed 23 Jan. 1998
Patent Info.: Filed 24 Dec. 1998; NASA-Case-LEW-16384-2; US-Patent-6,037,499; US-Patent-Appl-SN-226633; US-Patent-
Appl-SN-012173; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

This invention relates the novel diamines. the polyimide oligomers and the polyimides derived therefrom and to the method
of preparing the diamines, oligomers and the polyimides. The thermoplastic polyimides derived from the aromatic diamines of
this invention are characterized as having a high glass transition temperature. good mechanical properties and improved process-
ability in the manufacture of adhesives. electronic and composite materials for use in the automotive and aerospace industry. The
distinction of the novel aromatic diamines of this invention is the 2.2’,6.6substituted biphenyl radicals which exhibit noncoplanar
conformation that enhances the solubility of the diamine as well as the processability of the polyimides. while retaining a relatively
high glass transition temperature and improved mechanical properties at useful temperature ranges.
Official Gazette of the U.S. Patent and Trademark Office
Diamines; Polyimides; Polyphenyls; Solubility; Thermoplasticity



24
COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials. For ceramic materials see 27
Nonmetallic Materials.

ZHO03048I59 NASA Langley Research Center, Hampton, VA USA
Fire Resistant, Moisture Barrier Membrane
St.Clair, Terry L., Inventor, NASA Langley Research Center, USA; Jan. 25, 2000; 6p; In English; Division of US-Patent-
Appl-SN-772052, filed 9 Dec. 1996 and provision of US-Patent Appl-SN-008765, filed 15 Dec. 1995
Patent Info.: Filed 12 Feb. 1998; NASA-Case-LAR-15437-2; US-Patent-6,017,637; US-Patent-Appl-SN-022745; US-Patent-
Appl-SN-772052; US-Patent-Appl-SN-008765; No Copyright; Avail: CASI; A02, Hardcopy; AO1, Microfiche

A waterproof and breathable, fire-resistant laminate is provided for use in tents, garments, shoes, and covers, especially in
industrial, military and emergency situations. The laminate permits water vapor evaporation while simultaneously preventing lig-
uid water penetration. Further, the laminate is fire-resistant and significantly reduces the danger of toxic compound production
when exposed to flame or other high heat source. The laminate may be applied to a variety of substrates and is comprised of a
silicone rubber and plurality of fire-resistant, inherently thermally-stable polyimide particles.
Official Gazette of the U.S. Patent and Trademark Office
Laminates; Waterproofing,; Thermal Stability; Silicone Rubber; Polyimides; Heat Sources; Flame Retardants

2008048258 NASA Langley Research Center, Hampton, VA USA
Pistons and Cylinders Made of Carbon-Carbon Composite Materials
Rivers, H. Kevin, Inventor, NASA Langley Research Center, USA; Ransone, Philip O., Inventor, NASA Langley Research
Center, USA; Northam, G. Burton, Inventor, NASA Langley Research Center, USA; Schwind, Francis A., Inventor,
NASA Langley Research Center, USA; Apr. 04, 2000; 10p; In English; Provision of US-Patent-Appl-SN-012933, filed
6 Mar. 1996
Patent Info.: Filed 28 Feb. 1997; NASA-Case-LAR-15493-1; US-Patent-6,044,819; US-Patent-Appl-SN-808290; US-Patent-
Appl-SN-012933; No Copyright; Avail: CASI; A02, Hardcopy; AO1, Microfiche

An improved reciprocating internal combustion engine has a plurality of engine pistons, which are fabricated from carbon-
carbon composite materials, in operative association with an engine cylinder block, or an engine cylinder tube, or an engine cylin-
der jug, all of which are also fabricated from carbon-carbon composite materials.
Official Gazette of the U.S. Patent and Trademark Office
Carbon-Carbon Composites, Technology Assessment,; Pistons; Fabrication
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ZHO0GO58IE8 NASA Langley Research Center, Hampton, VA USA
Method for Fabrivating Composite Structures Using Pulirusion Processing
Farley, Gary L., Inventor, NASA Langley Research Center, USA; Mar. 07, 2000; 8p; In English; Division of US-Patent-
Appl-SN-511568, filed 4 Aug. 1995. See also US-Patent-6,033,510
Patent Info.: Filed 23 Sep. 1997; NASA-Case-LAR-15128-4; US-Patent-6,033,511; US-Patent-Appl-SN-936783; US-Patent-
Appl-SN-511568; No Copyright; Avail: CASI; A02, Hardcopy; AO1, Microfiche

A method for fabricating composite structures at a low-cost, moderate-to-high production rate. A first embodiment of the
method includes employing a continuous press forming fabrication process. A second embodiment of the method includes
employing a pultrusion process for obtaining composite structures. The methods include coating yarns with matrix material,
weaving the yarn into fabric to produce a continuous fabric supply and feeding multiple layers of net-shaped fabrics having opti-
mally oriented fibers into a debulking tool to form an undebulked preform. The continuous press forming fabrication process
includes partially debulking the preform, cutting the partially debulked preform and debulking the partially debulked preform to
form a net-shape. An electron-beam or similar technique then cures the structure. The pultrusion fabric process includes feeding
the undebulked preform into a heated die and gradually debulking the undebulked preform. The undebulked preform in the heated
die changes dimension until a desired cross-sectional dimension is achieved. This process further includes obtaining a net-shaped
infiltrated uncured preform, cutting the uncured preform to a desired length and electron-beam curing (or similar technique) the
uncured preform. These fabrication methods produce superior structures formed at higher production rates, resulting in lower cost
and high structural performance.
Official Gazette of the U.S. Patent and Trademark Office
Technologies; Fabrication, Composite Structures; Pultrusion; Matrix Materials

2HG0088821% NASA Langley Research Center, Hampton, VA USA

Method for Fabricating Composite Structures Using Pulivusion Processing

Farley, Gary L., Inventor, NASA Langley Research Center, USA; Mar. 07, 2000; 8p; In English; Division of US-Patent-
Appl-SN-511568, filed 4 Aug. 1995. See also US-Patent-6,033,511

Patent Info.: Filed 23 Sep. 1997, NASA-Case-6,033510; US-Patent-6,033,510; US-Patent-Appl-SN-933735; US-Patent-
Appl-SN-511568; No Copyright; Avail: CASI; A02, Hardcopy; AO1, Microfiche



A method for fabricating composite structures at a low-cost, moderate-to-high production rate. A first embodiment of the
method includes employing a continuous press forming fabrication process. A second embodiment of the method includes
employing a pultrusion process for obtaining composite structures. The methods include coating yarns with matrix material,
weaving the yarn into fabric to produce a continuous fabric supply and feeding multiple layers of net-shaped fabrics having opti-
mally oriented fibers into a debulking tool to form an undebulked preform. The continuous press forming fabrication process
includes partially debulking the preform, cutting the partially debulked preform and debulking the partially debulked preform to
form a netshape. An electron-beam or similar technique then cures the structure. The pultrusion fabric process includes feeding
the undebulked preform into a heated die and gradually debulking the undebulked preform. The undebulked preform in the heated
die changes dimension until a desired cross-sectional dimension is achieved. This process further includes obtaining a net-shaped
infiltrated uncured preform, cutting the uncured preform to a desired length and electronbeam curing (or similar technique) the
uncured preform. These fabrication methods produce superior structures formed at higher production rates, resulting in lower cost
and high structural performance.

Official Gazette of the U.S. Patent and Trademark Office
Technologies,; Fabrication, Composite Structures; Pultrusion; Preforms; Presses
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INORGANIC, ORGANIC AND PHYSICAL CHEMISTRY

ZHU08030688 NASA Kennedy Space Center, Cocoa Beach, FL USA

Conducting Compositions of Matter

Viswanathan, Tito, Inventor, NASA Kennedy Space Center, USA; Oct. 19, 1999; 10p; In English; Provisional application US-Pat-
ent-Appl-SN-040786, filed 3 Mar. 1997

Patent Info.: Filed 3 Mar. 1998; NASA-Case-KSC-11940; US-Patent-5,968,417; US-Patent-Appl-SN-034063; US-Patent-
Appl-SN-040786; No Copyright; Avail: CASI; A02, Hardcopy; AO1, Microfiche



The invention provides conductive compositions of matter, as well as methods for the preparation of the conductive composi-
tions of matter, solutions comprising the conductive compositions of matter, and methods of preparing fibers or fabrics having
improved anti-static properties employing the conductive compositions of matter.

Official Gazette of the U.S. Patent and Trademark Office
Procedures; Technology Assessment; Conductivity Meters
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2HHOMB4568% NASA Kennedy Space Center, Cocoa Beach, FL USA
Process and Equipment for Wilrogen Oxide Waste Conversion to Fertilizer
Lueck, Dale E., Inventor, NASA Kennedy Space Center, USA; Parrish, Clyde F., Inventor, NASA Kennedy Space Center, USA;
Mar. 21, 2000; 34p; In English
Patent Info.: Filed 3 Dec. 1996; NASA-Case-KSC-11884-1; US-Patent-6,039,783; US-Patent- Appl-SN-772057; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche

The present invention describes a process for converting vapor streams from sources containing at least one nitrogen-contain-
ing oxidizing agent therein to a liquid fertilizer composition comprising the steps of: (1) directing a vapor stream containing at
least nitrogen-containing oxidizing agent to a first contact zone; (2) contacting said vapor stream with water to form nitrogen
oxide(s) from said at least one nitrogen- containing oxidizing agent; (3) directing said acid(s) as a second stream to a second contact
zone; (4) exposing said second stream to hydrogen peroxide which is present within said second contact zone in a relative amount
of at least 0.1% by weight of said second stream within said second contact zone to convert at least some of any nitrogen oxide
species or ions other than in the nitrite form present within said second stream to nitrate ion; (5) sampling said stream within said
second contact zone to determine the relative amount of hydrogen peroxide within said second contact zone; (6) adding hydrogen



peroxide to said second contact zone when a level on hydrogen peroxide less than 0.1% by weight in said second stream is deter-
mined by said sampling; (7) adding a solution comprising potassium hydroxide to said second stream to maintain a pH between
6.0 and 11.0 within said second stream within said second contact zone to form a solution of potassium nitrate; and (8) removing
sais solution of potassium nitrate from said second contact zone.

Author

Nitrogen Oxides; Waste Treatment; Fertilization; Nitrates; Oxidation; Potassium Hydroxides
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METALS AND METALLIC MATERIALS

JOH0046T8T NASA Lewis Research Center, Cleveland, OH USA
Process for Producing Metal Compounds from Graphile Oxide
Hung, Ching-Cheh, Inventor, NASA Lewis Research Center, USA; Mar. 21, 2000; 6p; In English; Division of US-Patent-
Appl-SN-833107, filed 4 Apr. 1997
Patent Info.: Filed 14 Oct. 1998; NASA-Case-LEW-16342-2; US-Patents-6,039,930; US-Patent-Appl-SN-172520; US-Patent-
Appl-SN-833107; No Copyright; Avail: CASI; A02, Hardcopy; AO1, Microfiche

A process for providing elemental metals or metal oxides distributed on a carbon substrate or self-supported utilizing graphite
oxide as a precursor. The graphite oxide is exposed to one or more metal chlorides to form an intermediary product comprising
carbon. metal. chloride. and oxygen This intermediary product can be flier processed by direct exposure to carbonate solutions
to form a second intermediary product comprising carbon. metal carbonate. and oxygen. Either intermediary product may be fur-
ther processed: a) in air to produce metal oxide: b) in an inert environment to produce metal oxide on carbon substrate: ¢) in a



reducing environment. to produce elemental metal distributed on carbon substrate. The product generally takes the shape of the
carbon precursor.

Official Gazette of the U.S. Patent and Trademark Office

Procedures; Carbon, Substrates; Metal Oxides; Graphite
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NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers, textiles, adhesives, and
ceramic materials. For composite materials see 24 Composite Materials.

JOHGMIS80%4 NASA Langley Research Center, Hampton, VA USA
Method of Making Thermally Stable, Piczoelectric and Proelectric Polymeric Substrates
Simpson, Joycelyn O., Inventor, NASA Langley Research Center, USA; St.Clair, Terry L., Inventor, NASA Langley Research
Center, USA; Jun. 08, 1999; In English; Division of US-Patent-Appl-SN-524855, filed 7 Sep. 1995
Patent Info.: Filed 30 Aug. 1996; NASA-Case-LAR-15279-1; US-Patent-5,909,905; US-Patent-Appl-SN-706122; US-Patent-
Appl-SN-524855; No Copyright; Avail: US Patent and Trademark Office, Hardcopy

A thermally stable, piezoelectric and pyroelectric polymeric substrate was prepared. This thermally stable, piezoelectric and
pyroelectric polymeric substrate may be used to prepare electromechanical transducers, thermomechanical transducers, accel-
erometers, acoustic sensors, infrared sensors, pressure sensors, vibration sensors, impact sensors. in-situ temperature sensors, in-
situ stress/strain sensors, micro actuators, switches, adjustable fresnel lenses, speakers, tactile sensors, weather sensors, micro
positioners, ultrasonic devices, power generators, tunable reflectors, microphones, and hydrophones. The process for preparing
these polymeric substrates includes: providing a polymeric substrate having a softening temperature greater than 100 C; deposit-
ing a metal electrode material onto the polymer film; attaching a plurality of electrical leads to the metal electrode coated poly-
meric substrate; heating the metal electrode coated polymeric substrate in a low dielectric medium: applying a voltage to the heated



metal electrode coated polymeric substrate to induce polarization; and cooling the polarized metal electrode coated polymeric
electrode while maintaining a constant voltage.

Official Gazette of the U.S. Patent and Trademark Office

Coatings,; Piezoelectricity; Pyroelectricity; Substrates; Polymeric Films; Conducting Polymers
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JHQHM3GTIT NASA Langley Research Center, Hampton, VA USA
Hollow Polyimide Microspheres
Weiser, Erik S., Inventor, NASA Langley Research Center, USA; St.Clair, Terry L., Inventor, NASA Langley Research Center,
USA,; Echigo, Yoshiaki, Inventor, NASA Langley Research Center, USA; Kaneshiro, Hisayasu, Inventor, NASA Langley
Research Center, USA; Nov. 30, 1999; 8p; In English
Patent Info.: Filed 21 May 1999; NASA-Case-LAR-15831; US-Patent-5,994,418; US-Patent-Appl-SN-316865; No Copyright;
Avail: CASI; A02, Hardcopy; AO1, Microfiche

A shaped article composed of an aromatic polyimide has a hollow, essentially spherical structure and a particle size of about
100 to about 1500 microns, a density of about I to about 6 pounds/ft3 and a volume change of 1 to about 20% by a pressure treat-
ment of 30 psi for 10 minutes at room temperature. A syntactic foam, made of a multiplicity of the shaped articles which are
bounded together by a matrix resin to form an integral composite structure, has a density of about 3 to about 30 pounds/cu ft and
a compression strength of about 100 to about 1400 pounds/sq in.
Official Gazette of the U.S. Patent and Trademark Office
Resins; Polyimides; Composite Structures; Compressive Strength; Aromatic Compounds
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SHOH8H31382 NASA Ames Research Center, Moffett Field, CA USA
High Temperature Besistant Organopolysiloxane Uoating for Protecting and Bepalring Rigid Thermal Insulation
Leiser, Daniel B., Inventor, NASA Ames Research Center, USA; Hsu, Ming-Ta S., Inventor, NASA Ames Research Center, USA;
Chen, Timothy S., Inventor, NASA Ames Research Center, USA; Nov. 16, 1999; 10p; In English
Patent Info.: Filed 13 Mar. 1997, NASA-Case-ARC-14077-1; US-Patent-5,985,433; US-Patent-Appl-SN-823665; No Copy-
right; Avail: CASI; A02, Hardcopy; AO1, Microfiche

Ceramics are protected from high temperature degradation, including high temperature, oxidative, aeroconvective degrada-
tion by a high temperature and oxidation resistant coating of a room temperature curing, hydrolyzed and partially condensed liquid
polyorganosiloxane to the surface of the ceramic. The liquid polyorganosiloxane is formed by the hydrolysis and partial condensa-
tion of an alkyltrialkoxysilane with water or a mixture of an alkyltrialkoxysilane and a dialkyldialkoxysilane with water. The liquid
polyorganosiloxane cures at room temperature on the surface of the ceramic to form a hard, protective, solid coating which forms
a high temperature environment, and is also used as an adhesive for adhering a repair plug in major damage to the ceramic. This
has been found useful for protecting and repairing porous, rigid ceramics of a type used on reentry space vehicles.
Author
High Temperature; Thermal Resistance; Polysiloxanes; Thermal Insulation

2008045692 NASA Langley Research Center, Hampton, VA USA
Molded Magnetic Article
Bryant, Robert G., Inventor, NASA Langley Research Center, USA; Namkung, Min, Inventor, NASA Langley Research Center,
USA,; Wincheski, Russell A., Inventor, NASA Langley Research Center, USA; Fulton, James P., Inventor, NASA Langley
Research Center, USA; Fox, Robert L., Inventor, NASA Langley Research Center, USA; Apr. 25, 2000; 8p; In English; Provi-
sional application of US-Patent-Appl-SN-015154, filed 10 Apr. 1996
Patent Info.: Filed 9 Apr. 1997, NASA-Case-LAR-15463-1; US-Patent-6,054,210; US-Patent-Appl-SN-846505; US-Patent-
Appl-SN-015154; No Copyright; Avail: CASI; A02, Hardcopy; AO1, Microfiche

A molded magnetic article and fabrication method are provided. Particles of ferromagnetic material embedded in a polymer
binder are molded under heat and pressure into a geometric shape. Each particle is an oblate spheroid having a radius-to-thickness

11



aspect ratio approximately in the range of 15-30. Each oblate spheroid has flattened poles that are substantially in perpendicular
alignment to a direction of the molding pressure throughout the geometric shape.

Author
Technology Assessment; Binders (Materials);, Oblate Spheroids; Ferromagnetic Materials; Fabrication; Embedding
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JHBHMNES698 NASA Langley Research Center, Hampton, VA USA
Reflective Silvered Polyimide Fibms Via In Situ Thermal Reduction Silver (I) Complexes
Southward, Robin E., Inventor, NASA Langley Research Center, USA; Thompson, David W., Inventor, NASA Langley Research
Center, USA; St.Clair, Anne K., Inventor, NASA Langley Research Center, USA; Stoakley, Diane M., Inventor, NASA Langley
Research Center, USA; Feb. 01, 2000; 4p; In English; Provisional application US-Patent-Appl-SN-037959, filed 20 Feb. 1997
Patent Info.: Filed 20 Feb. 1998; NASA-Case-LAR-15638-1; US-Patent-6,019,926; US-Patent-Appl-SN-026591; US-Patent-
Appl-SN-037959; No Copyright; Avail: CASI; AO1, Hardcopy; AO1, Microfiche

Self-metallizing. flexible polyimide films with highly reflective surfaces are prepared by an in situ self-metallization proce-
dure involving thermally initiated reduction of polymer-soluble silver(I) complexes. Polyamic acid solutions are doped with sil-
ver(l) acetate and solubilizing agents. Thermally curing the silver(I) doped resins leads to flexible. metallized films which have
reflectivities as high as 100%. abrasion-resistant surfaces. thermal stability and, in some cases, electrical conductivity, rendering
them useful for space applications.
Author
Reflectance; Polyimides,; Silver; Metal Films; Technology Utilization; Thermal Stability
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33
ELECTRONICS AND ELECTRICAL ENGINEERING

Includes test equipment and maintainability; components, e.q., tunnel diodes and transistors, microminiaturization; and integrated
circuitry. For related information see also 60 Computer Operations and Hardware and 76 Solid-State Physics.

JGHGMSSYT NASA Pasadena Office, CA USA
Temperaiure Compensated Sapphire Resenator for Ulirastable Oscillator Operating at Temperatures Near 77 Deg Kelvin
Dick, G. John, Inventor, Jet Propulsion Lab., California Inst. of Tech., USA; Santiago, David G., Inventor, Jet Propulsion Lab.,
California Inst. of Tech., USA; Jun. 01, 1999; In English
Patent Info.: Filed 9 Aug. 1998; NASA-Case-NPO-19414-1-CU; US-Patent-5,909,160; US-Patent-Appl-SN-538433; No Copy-
right; Avail: US Patent and Trademark Office, Hardcopy

A sapphire resonator for an ultrastable oscillator capable of substantial performance improvements over the best available
crystal quartz oscillators in a compact cryogenic package is based on a compensation mechanism enabled by the difference
between copper and sapphire thermal expansion coefficients for so tuning the resonator as to cancel the temperature variation of
the sapphire’s dielectric constant. The sapphire resonator consists of a sapphire ring separated into two parts with webs on the outer
end of each to form two re-entrant parts which are separated by a copper post. The re-entrant parts are bonded to the post by indium
solder for good thermal conductivity between parts of that subassembly which is supported on the base plate of a closed copper
cylinder (1f shielding casing) by a thin stainless steel cylinder. A unit for temperature control is placed in the stainless steel cylinder
and is connected to the subassembly of re-entrant parts and copper post by a layer of indium for good thermal conduction. In nor-
mal use, the 1f shielding casing is placed in a vacuum tank which is in turn placed in a thermos flask of liquid nitrogen. The tempera-
ture regulator is controlled from outside the thermos flask to a temperature in a range of about 40K to 150K, such as 87K for the
WGH-811, mode of resonance in response to microwave energy inserted into the rf shielding casing through a port from an outside
source.
Author
Oscillators; Resonators; Sapphire; Temperature Control; Cryogenic Temperature
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ZHUH803068% NASA Kennedy Space Center, Cocoa Beach, FL USA

Mon-Intrusive Impedance-Based Cable Tester

Medelius, Pedro J., Inventor, NASA Kennedy Space Center, USA; Simpson, Howard J., Inventor, NASA Kennedy Space Center,
USA; Nov. 02, 1999; 8p; In English

Patent Info.: Filed 15 Aug. 1997; NASA-Case-KSC-11866; US-Patent-5,977,773; US-Patent-Appl-SN-912035; No Copyright;
Avail: CASI; A02, Hardcopy; AO1, Microfiche
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A non-intrusive electrical cable tester determines the nature and location of a discontinuity in a cable through application of
an oscillating signal to one end of the cable. The frequency of the oscillating signal is varied in increments until a minimum, close
to zero voltage is measured at a signal injection point which is indicative of a minimum impedance at that point. The frequency
of the test signal at which the minimum impedance occurs is then employed to determine the distance to the discontinuity by
employing a formula which relates this distance to the signal frequency and the velocity factor of the cable. A numerically con-
trolled oscillator is provided to generate the oscillating signal, and a microcontroller automatically controls operation of the cable
tester to make the desired measurements and display the results. The device is contained in a portable housing which may be hand
held to facilitate convenient use of the device in difficult to access locations.

Official Gazette of the U.S. Patent and Trademark Office
Electric Potential; Impedance; Nonintrusive Measurement; Oscillators; Automatic Test Equipment
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26048282 NASA Pasade  na Office, CA USA
Thermally Regenerative Battery with Infercalaiable Eleclrodes and Selective Heating Means
Sharma, Pramod K., Inventor, Jet Propulsion Lab., California Inst. of Tech., USA; Narayanan, Sekharipuram R., Inventor, Jet
Propulsion Lab., California Inst. of Tech., USA; Hickey, Gregory S., Inventor, Jet Propulsion Lab., California Inst. of Tech., USA;
Mar. 28, 2000; 8p; In English
Patent Info.: Filed 20 Feb. 1998; NASA-Case-NPO-19824; US-Patent-6,042,964; US-Patent- Appl-SN-035408; No Copyright;
Avail: CASI; A02, Hardcopy; AO1, Microfiche

The battery contains at least one electrode such as graphite that intercalates a first species from the electrolyte disposed in
a first compartment such as bromine to form a thermally decomposable complex during discharge. The other electrode can also
be graphite which supplies another species such as lithium to the electrolyte in a second electrode compartment. The thermally
decomposable complex is stable at room temperature but decomposes at elevated temperatures such as 50 C. to 150 C. The elec-

14



trode compartments are separated by a selective ion permeable membrane that is impermeable to the first species. Charging is
effected by selectively heating the first electrode.

Official Gazette of the U.S. Patent and Trademark Office

Electric Batteries; Regeneration (Engineering); Thermal Batteries; Lithium, Electrodes
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FLUID MECHANICS AND THERMODYNAMICS

JHHNN2549% NASA Langley Research Center, Hampton, VA USA
Control and Augmeniation of Passive Porosity through Trapspiration Conirol
Banks, Daniel W., Inventor, NASA Langley Research Center, USA; Wood, Richard M., Inventor, NASA Langley Research
Center, USA; Bauer, Steven X. S., Inventor, NASA Langley Research Center, USA; May 11, 1999; In English
Patent Info.: Filed 22 May 1992; NASA-Case-LAR-14682; US-Patent-5,901,929; US-Patent-Appl-SN-887002; No Copyright;
Avail: US Patent and Trademark Office, Hardcopy

A device for controlling pressure loading of a member caused by a fluid moving past the member or the member moving
through a fluid. The device consists of a porous skin mounted over the solid surface of the member and separated from the solid
surface by a plenum. Fluid from an area exerting high pressure on the member may enter the plenum through the porous surface

15



and exit into an area exerting a lower pressure on the member, thus controlling pressure loading of the member. A transpirational
control device controls the conditions within the plenum thus controlling the side force and yaw moment on the forebody.
Official Gazette of the U.S. Patent and Trademark Office

Augmentation; Porosity; Transpiration; Aircraft Control; Skin (Structural Member)
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2H800831628 NASA Lewis Research Center, Cleveland, OH USA
System for Manipulating Drops and Bubbles Using Acoustic Radiation Pressure
Oeftering, Richard C., Inventor, NASA Lewis Research Center, USA; Dec. 21, 1999; 14p; In English
Patent Info.: Filed 17 Sep. 1997; NASA-Case-LEW-16469-1; US-Patent-6,003,388; US-Patent-Appl-SN-969536; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche

The manipulation and control of drops of liquid and gas bubbles is achieved using high intensity acoustics in the form of
and/or acoustic radiation pressure and acoustic streaming. generated by a controlled wave emission from a transducer. Acoustic
radiation pressure is used to deploy or dispense drops into a liquid or a gas or bubbles into a liquid at zero or near zero velocity
from the discharge end of a needle such as a syringe needle. Acoustic streaming is useful in manipulating the drop or bubble during
or after deployment. Deployment and discharge is achieved by focusing the acoustic radiation pressure on the discharge end of
the needle, and passing the acoustic waves through the fluid in the needle. through the needle will itself, or coaxially through the
fluid medium surrounding the needle. Alternatively, the acoustic waves can be counter-deployed by focusing on the discharge
end of the needle from a transducer axially aligned with the needle, but at a position opposite the needle, to prevent premature

16



deployment of the drop or bubble. The acoustic radiation pressure can also be used for detecting the presence or absence of a drop
or a bubble at the tip of a needle or for sensing various physical characteristics of the drop or bubble such as size or density.
Author

Drops (Liquids); Gases; Bubbles; Sound Waves,; Acoustic Streaming,; Acoustics; Radiation Pressure; Inventions,; Patents
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2H80084678% NASA Lewis Research Center, Cleveland, OH USA
Manipulation of Liguids Using Phased Array Generation of Acoustic Radiation Pressure
Oeftering, Richard C., Inventor, NASA Lewis Research Center, USA; Feb. 29, 2000; 32p; In English
Patent Info.: Filed 17 Sep. 1997; NASA-Case-LEW-16470-1; US-Patent-6,029,518; US-Patent-Appl-SN-969537; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche

A phased array of piezoelectric transducers is used to control and manipulate contained as well as uncontained fluids in space
and earth applications. The transducers in the phased array are individually activated while being commonly controlled to produce
acoustic radiation pressure and acoustic streaming. The phased array is activated to produce a single pulse, a pulse burst or a contin-
uous pulse to agitate, segregate or manipulate liquids and gases. The phased array generated acoustic radiation pressure is also
useful in manipulating a drop, a bubble or other object immersed in a liquid. The transducers can be arranged in any number of

17



layouts including linear single or multi- dimensional, space curved and annular arrays. The individual transducers in the array are
activated by a controller, preferably driven by a computer.

Official Gazette of the U.S. Patent and Trademark Office

Radiation Pressure; Piezoelectric Transducers,; Phased Arrays; Liquids; Acoustic Streaming
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35
INSTRUMENTATION AND PHOTOGRAPHY

Includes remote sensors; measuring instruments and gages, detectors; cameras and photographic supplies; and holography. For
aerial photography see 43 Earth Resources and Remote Sensing. For related information see also 06 Aircraft Instrumentation, and 19
Space Instrumentation.

JOH008285888 NASA Lewis Research Center, Cleveland, OH USA
Stereo Imaging Velochnetry
McDowell, Mark, Inventor, NASA Lewis Research Center, USA; Glasgow, Thomas K., Inventor, NASA Lewis Research Center,
USA; May 18, 1999; In English
Patent Info.: Filed 15 Dec. 1997; NASA-Case-LEW-16475-1; US-Patent-5,905,568; US-Patent-Appl-SN-990265; No Copy-
right; Avail: US Patent and Trademark Office, Hardcopy

A system and a method for measuring three-dimensional velocities at a plurality of points in a fluid employing at least two
cameras positioned approximately perpendicular to one another. The cameras are calibrated to accurately represent image coordi-
nates in world coordinate system. The two-dimensional views of the cameras are recorded for image processing and centroid coor-
dinate determination. Any overlapping particle clusters are decomposed into constituent centroids. The tracer patrticles are tracked
on a two-dimensional basis and then stereo matched to obtain three-dimensional locations of the particles as a function of time
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so that velocities can be measured therefrom The stereo imaging velocimetry technique of the present invention provides a full-
field. quantitative, three-dimensional map of any optically transparent fluid which is seeded with tracer particles.

Official Gazette of the U.S. Patent and Trademark Office

Cameras,; Image Processing; Imaging Techniques; Velocity Measurement; Stereoscopy

JHHB8B3GT38 NASA Langley Research Center, Hampton, VA USA
Substrate Material for Helographic Emulsions Utilizing Fluorinaled Polyimide Film
Gierow, Paul A., Inventor, NASA Langley Research Center, USA; Clayton, William R., Inventor, NASA Langley Research
Center, USA; St.Clair, Anne K., Inventor, NASA Langley Research Center, USA; Nov. 16, 1999; 4p; In English
Patent Info.: Filed 27 Jun. 1997; NASA-Case-LAR-15447-1; US-Patent-5,986,036; US-Patent-Appl-SN-883851; No Copyright;
Avail: CASI; AO1, Hardcopy; AO1, Microfiche

A new holographic substrate utilizing flexible. optically transparent fluorinated polyimides. Said substrates have 0 extremely
low birefringence which results in a high signal to noise ratio in subsequent holograms. Specific examples of said fluorinated poly-
imides include 6FDA+APB and 6FDA+4BDAF.
Official Gazette of the U.S. Patent and Trademark Office
Polyimides; Substrates; Transparence; Holography
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2HOH8H31383 NASA Ames Research Center, Moffett Field, CA USA
Surface Imaging Skin Friction Instrument and Method
Brown, James L., Inventor, NASA Ames Research Center, USA; Naughton, Jonathan W,, Inventor, NASA Ames Research Center,
USA,; Oct. 05, 1999; 20p; In English
Patent Info.: Filed 11 Jun. 1997; NASA-Case-ARC-14189-1; US-Patent-5,963,310; US-Patent-Appl-SN-873352; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche

A surface imaging skin friction instrument allowing 2D resolution of spatial image by a 2D Hilbert transform and 2D inverse
thin-oil film solver, providing an innovation over prior art single point approaches. Incoherent, monochromatic light source can be
used. The invention provides accurate, easy to use, economical measurement of larger regions of surface shear stress in a single test.
Author
Imaging Techniques; Skin Friction; Inventions; Patents
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2GH0H486%6 NASA Pasadena Office, CA USA
Micromachined Thermoelectric Sensors and Arrays and Process for Producing
Foote, Marc C., Inventor, Jet Propulsion Lab., California Inst. of Tech., USA; Jones, Eric W., Inventor, Jet Propulsion Lab.,
California Inst. of Tech., USA; Caillat, Thierry, Inventor, Jet Propulsion Lab., California Inst. of Tech., USA; Apr. 04,
2000; 36p; In English
Patent Info.: Filed 4 Nov. 1998; NASA-Case-NPO-20402-1-CU; US-Patent-6,046,398; US-Patent-Appl-SN-190416; No Copy-
right; Avail: CASI; A03, Hardcopy; AO1, Microfiche

Linear arrays with up to 63 micromachined thermopile infrared detectors on silicon substrates have been constructed and
tested. Each detector consists of a suspended silicon nitride membrane with 11 thermocouples of sputtered Bi-Te and Bi-Sb-Te
thermoelectric elements films. At room temperature and under vacuum these detectors exhibit response times of 99 ms, zero fre-
quency D* values of 1.4 x 10(exp 9) cmHz(exp 1/2)/W and responsivity values of 1100 V/W when viewing a 1000 K blackbody
source. The only measured source of noise above 20 mHz is Johnson noise from the detector resistance. These results represent
the best performance reported to date for an array of thermopile detectors. The arrays are well suited for uncooled dispersive point
spectrometers. In another embodiment, also with Bi-Te and Bi-Sb-Te thermoelectric materials on micromachined silicon nitride
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membranes, detector arrays have been produced with D* values as high as 2.2 x 10(exp 9) cm Hz(exp 1/2)/W for 83 ms response

times.
Author
Micromachining; Thermoelectric Materials, Linear Arrays,; Infrared Detectors; Thermopiles; Silicon Nitrides
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JH00{H04679Y NASA Lewis Research Center, Cleveland, OH USA
{3as Bensing Diode and Method of Mannfacturing
Hunter, Gary William, Inventor, NASA Lewis Research Center, USA; Feb. 22, 2000; 12p; In English
Patent Info.: Filed 29 May 1998; NASA-Case-LEW-16519-1; US-Patent-6,027,954; US-Patent-Appl-SN-093840;, No Copy-
right; Avail: CASI; A03, Hardcopy; AO1, Microfiche

A diode for sensing hydrogen and hydrocarbons and the process for manufacturing the diode are disclosed. The diode is a
Schottky diode which has a palladium chrome contact on the C-face of an n-type 6H Silicon carbide epilayer. The epilayer is grown
on the C-face of a 6H silicon carbide substrate. The diode is capable of measuring low concentrations of hydrogen and hydrocar-
bons at high temperatures, for example, 800 C. The diode is both sensitive and stable at elevated temperatures.
Author
Detection; Gas Analysis; Hydrogen, Sensitivity; Schottky Diodes; Manufacturing
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ZHO03048I88 NASA Langley Research Center, Hampton, VA USA
Method of Forming Micro-Sensor Thin-Film Anemometer
Sheplak, Mark, Inventor, NASA Langley Research Center, USA; McGinley, Catherine B., Inventor, NASA Langley Research
Center, USA; Spina, Eric F,, Inventor, NASA Langley Research Center, USA; Stephens, Ralph M., Inventor, NASA Langley
Research Center, USA; Hopson, Purnell, Jr., Inventor, NASA Langley Research Center, USA; Cruz, Vincent B., Inventor, NASA
Langley Research Center, USA; Feb. 01, 2000; 8p; In English; Division of US-Patent-Appl-SN-361601, filed 21 Nov. 1994
Patent Info.: Filed 15 Aug. 1996; NASA-Case-LAR-15112-2-CU; US-Patent-6,018,861; US-Patent-Appl-SN-698559; US-Pat-
ent-Appl-SN-361601; No Copyright; Avail: CASI; A02, Hardcopy; AO1, Microfiche

A device for measuring turbulence in high-speed flows is provided which includes a micro- sensor thin-film probe. The probe
is formed from a single crystal of aluminum oxide having a 14 deg half-wedge shaped portion. The tip of the half-wedge is rounded
and has a thin-film sensor attached along the stagnation line. The bottom surface of the half-wedge is tilted upward to relieve shock
induced disturbances created by the curved tip of the half-wedge. The sensor is applied using a microphotolithography technique.
Official Gazette of the U.S. Patent and Trademark Office
Procedures; Anemometers; Thin Films,; Turbulence

37
MECHANICAL ENGINEERING

Includes auxiliary systems (nonpower); machine elements and processes; and mechanical equipment.

JOHGMIS428 NASA Langley Research Center, Hampton, VA USA
Carbon Fiber Beinforced Carbon Composiles Rotary Valves for Internal Combustion Engines
Northam, G. Burton, Inventor, NASA Langley Research Center, USA; Ransone, Philip O., Inventor, NASA Langley Research
Center, USA; Rivers, H. Kevin, Inventor, NASA Langley Research Center, USA; Jun. 01, 1999; In English; Provisional applica-
tion US-Patent-Appl-SN-013306, filed 6 Mar. 1996
Patent Info.: Filed 6 Mar. 1997; NASA-Case-LAR-15498-1; US-Patent-5,908,016; US-Patent-Appl-SN-812826; US-Patent-
Appl-SN-013306; No Copyright; Avail: US Patent and Trademark Office, Hardcopy

Carbon fiber reinforced carbon composite rotary, sleeve, and disc valves for internal combustion engines and the like are dis-
closed. The valves are formed from knitted or braided or warp-locked carbon fiber shapes. Also disclosed are valves fabricated
from woven carbon fibers and from molded carbon matrix material. The valves of the present invention with their very low coeffi-
cient of thermal expansion and excellent thermal and self-lubrication properties, do not present the sealing and lubrication prob-
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lems that have prevented rotary, sleeve, and disc valves from operating efficiently and reliably in the past. Also disclosed are a
sealing tang to further improve sealing capabilities and anti-oxidation treatments.

Official Gazette of the U.S. Patent and Trademark Office

Carbon Fibers,; Carbon-Carbon Composites; Fiber Composites,; Internal Combustion Engines; Valves

JHHNMNZSSEY NASA Langley Research Center, Hampton, VA USA
Inductive Systems for Bonding and Joining Pipes
Buckley, John D., Inventor, NASA Langley Research Center, USA; Fox, Robert L., Inventor, NASA Langley Research Center,
USA,; Johnson, Samuel D., Inventor, NASA Langley Research Center, USA; Copeland, Carl E., Inventor, NASA Langley
Research Center, USA; Coultrip, Robert H., Inventor, NASA Langley Research Center, USA; Jul. 06, 1999; In English; Provi-
sional Application US-Patent-Appl-SN-015968, filed 3 Apr. 1996
Patent Info.: Filed 3 Apr. 1997; NASA-Case-LAR-15273-1; US-Patent-5,919,387; US-Patent-Appl-SN-840110; US-Patent-
Appl-SN-015968; No Copyright; Avail: US Patent and Trademark Office, Hardcopy

A method for bonding or joining plastic or metallic pipe using induced energy is provided. A susceptor is placed between
the two pipes to be joined and a magnetic flux is induced onto the susceptor. The second pipe may be a coupling device. The mag-
netic flux may be induced by a tank circuit or an induction heating gun. The induction heating gun may be formed with a hinged
heating head. The susceptor may be a perforated metal ring or a wire coil. The susceptor is coated with a material compatible with
the pipes, for example, a plastic adhesive material, magnetic flux is an induction heating gun having a hinged heating head.
Official Gazette of the U.S. Patent and Trademark Office
Bonding; Induction Heating; Magnetic Flux; Pipes (Tubes), Joints (Junctions)
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2008030748 NASA Langley Research Center, Hampton, VA USA
Ferreeleotric Fluid Flow Conirol Valve
Jalink, Antony, Jr., Inventor, NASA Langley Research Center, USA; Hellbaum, Richard F., Inventor, NASA Langley Research
Center, USA; Rohrbach, Wayne W., Inventor, NASA Langley Research Center, USA; Oct. 05, 1999; 6p; In English; Provisional
application US-Patent-Appl-SN-015969, filed 3 Apr. 1996
Patent Info.: Filed 3 Apr. 1997; NASA-Case-LAR-15407-1; US-Patent-5,961-096; US-Patent-Appl-SN-832260; US-Patent-
Appl-SN-015969; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

An active valve is controlled and driven by external electrical actuation of a ferroelectric actuator to provide for improved
passage of the fluid during certain time periods and to provide positive closure of the valve during other time periods. The valve
provides improved passage in the direction of flow and positive closure in the direction against the flow. The actuator is a dome
shaped internally prestressed ferroelectric actuator having a curvature, said dome shaped actuator having a rim and an apex. and
a dome height measured from a plane through said rim said apex that varies with an electric voltage applied between an inside
and an outside surface of said dome shaped actuator.
Official Gazette of the U.S. Patent and Trademark Office
Control Valves; Ferroelectricity; Fluid Flow
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JOHOM831618 NASA Lewis Research Center, Cleveland, OH USA
Drynamic Face Seal Arrangement
Dellacorte, Christopher, Inventor, NASA Lewis Research Center, USA; Dec. 28, 1999; 8p; In English
Patent Info.: Filed 15 Nov. 1996, NASA-Case-LEW-15870-1; US-Patent-6,007,068; US-Patent-Appl-SN-753346; No Copy-
right; Avail: CASI; A02, Hardcopy; AO1, Microfiche

A radial face seal arrangement is disclosed comprising a stationary seal ring that is spring loaded against a seal seat affixed
to a rotating shaft. The radial face seal arrangement further comprises an arrangement that not only allows for preloading of the
stationary seal ring relative to the seal seat, but also provides for dampening yielding a dynamic seating response for the radial
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face seal arrangement. The overall seal system, especially regarding the selection of the material for the stationary seal ring, is
designed to operate over a wide temperature range from below ambient up to 900 C.

Author

Seals (Stoppers), Seats, Inventions, Patents

2H800848361 NASA Lewis Research Center, Cleveland, OH USA
Resilient Braided Rope Seal
Steinetz, Bruce M., Inventor, NASA Lewis Research Center, USA; Kren, Lawrence A., Inventor, NASA Lewis Research Center,
USA; Mar. 21, 2000, 12p; In English; Continuation-in-part of abandoned US-Patent-Appl-SN-739342, filed 17 Oct. 1996
Patent Info.: Filed 9 Apr. 1998; NASA-Case-LEW-16231-2; US-Patent-6,039,325; US-Patent-Appl-SN-057898; US-Patent-
Appl-SN-739342; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

A resilient braided rope seal for use in high temperature applications includes a center core of fibers. a resilient canted spring
member supporting the core and at least one layer of braided sheath fibers tightly packed together overlying the spring member.
The seal provides both improved load bearing and resiliency. Permanent set and hysteresis are greatly reduced.
Official Gazette of the U.S. Patent and Trademark Office
High Temperature; Hysteresis; Seals (Stoppers)
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38
QUALITY ASSURANCE AND RELIABILITY

Includes product sampling procedures and techniques; and quality control.

JOO0HU3RT3S NASA Langley Research Center, Hampton, VA USA
Method and Apparatus for the Portable Identification of Material Thickness and Defects Using Spatially Controlled Heat
Application
Cramer, K. Elliott, Inventor, NASA Langley Research Center, USA; Winfree, William P., Inventor, NASA Langley Research
Center, USA; Dec. 14, 1999; 16p; In English
Patent Info.: Filed 4 Mar. 1997, NASA-Case-LAR-15524-1; US-Patent-6,000,844; US-Patent-Appl-SN-810058; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche

A method and a portable apparatus for the nondestructive identification of defects in structures. The apparatus comprises a
heat source and a thermal imager that move at a constant speed past a test surface of a structure. The thermal imager is off set at
a predetermined distance from the heat source. The heat source induces a constant surface temperature. The imager follows the
heat source and produces a video image of the thermal characteristics of the test surface. Material defects produce deviations from
the constant surface temperature that move at the inverse of the constant speed. Thermal noise produces deviations that move at
random speed. Computer averaging of the digitized thermal image data with respect to the constant speed minimizes noise and
improves the signal of valid defects. The motion of thermographic equipment coupled with the high signal to noise ratio render
it suitable for portable, on site analysis.
Official Gazette of the U.S. Patent and Trademark Office
Thickness; Defects; Thermography, Nondestructive Tests
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JHOMN30TI8 NASA Langley Research Center, Hampton, VA USA
Method and Apparatus for Evaluating Multilayer Ohjects for Imperfections
Heyman, Joseph S., Inventor, NASA Langley Research Center, USA; Abedin, Nurul, Inventor, NASA Langley Research Center,
USA,; Sun, Kuen J., Inventor, NASA Langley Research Center, USA; Oct. 19, 1999; 10p; In English; Continuation of US-Patent-
Appl-SN-571687, filed 13 Dec. 1995, which is a continuation of abandoned US-Patent-Appl-SN-873407, filed 15 Apr. 1992
Patent Info.: Filed 9 Jun. 1997; NASA-Case-LAR-14581-3-SB; US-Patent-5,969,253; US-Patent-Appl-SN-872492; US-Patent-
Appl-SN-571687; US-Patent-Appl-SN-873407; No Copyright; Avail: CASI; A02, Hardcopy; AO1, Microfiche

A multilayer object having multiple layers arranged in a stacking direction is evaluated for imperfections such as voids,
delaminations and microcracks. First. an acoustic wave is transmitted into the object in the stacking direction via an appropriate
transducer/waveguide combination. The wave propagates through the multilayer object and is received by another transducer/
waveguide combination preferably located on the same surface as the transmitting combination. The received acoustic wave
is correlated with the presence or absence of imperfections by, e.g., generating pulse echo signals indicative of the received
acoustic wave. wherein the successive signals form distinct groups over time. The respective peak amplitudes of each group
are sampled and curve fit to an exponential curve. wherein a substantial fit of approximately 80-90% indicates an absence of
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imperfections and a significant deviation indicates the presence of imperfections. Alternatively, the time interval between distinct
groups can be measured. wherein equal intervals indicate the absence of imperfections and unequal intervals indicate the presence
of imperfections.

Official Gazette of the U.S. Patent and Trademark Office

Defects, Voids; Microcracks; Sound Waves

JO08{H83162Y NASA Lewis Research Center, Cleveland, OH USA
Viden Imaging System Particularly Suiled for DBynamic Gear Enspection
Broughton, Howard, Inventor, NASA Lewis Research Center, USA; Nov. 02, 1999; 10p; In English
Patent Info.: Filed 27 Aug. 1997; NASA-Case-LEW-16345-1; US-Patent-5,978,500; US-Patent- Appl-SN-944027; No Copy-
right; Avail: CASI; A02, Hardcopy; AO1, Microfiche

A digital video imaging system that captures the image of a single tooth of interest of a rotating gear is disclosed. The video
imaging system detects the complete rotation of the gear and divide that rotation into discrete time intervals so that each tooth
of interest of the gear is precisely determined when it is at a desired location that is illuminated in unison with a digital video camera
so as to record a single digital image for each tooth. The digital images are available to provide instantaneous analysis of the tooth
of interest, or to be stored and later provide images that yield a history that may be used to predict gear failure, such as gear fatigue.
The imaging system is completely automated by a controlling program so that it may run for several days acquiring images without
supervision from the user.
Author
Digital Television; Imaging Techniques;, Cameras, Inventions,; Patents
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39
STRUCTURAL MECHANICS

Includes structural element design and weight analysis; fatigue; and thermal stress. For applications see 05 Aircraft Design, Testing
and Performance and 18 Spacecraft Design, Testing and Performance.

JHBHM3065T NASA Kennedy Space Center, Cocoa Beach, FL USA
Ultrasonic Bolt Gage
Gleman, Stuart M., Inventor, NASA Kennedy Space Center, USA; Rowe, Geoffrey K., Inventor, NASA Kennedy Space Center,
USA; Oct. 26, 1999; 14p; In English
Patent Info.: Filed 25 Sep. 1997; NASA-Case-KSC-11929; US-Patent-5,970,798; US-Patent-Appl-SN-936788; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche

An ultrasonic bolt gage is described which uses a crosscorrelation algorithm to determine a tension applied to a fastener, such
as a bolt. The cross-correlation analysis is preferably performed using a processor operating on a series of captured ultrasonic echo
waveforms. The ultrasonic bolt gage is further described as using the captured ultrasonic echo waveforms to perform additional
modes of analysis, such as feature recognition. Multiple tension data outputs, therefore, can be obtained from a single data acquisi-
tion for increased measurement reliability. In addition, one embodiment of the gage has been described as multi-channel, having
a multiplexer for performing a tension analysis on one of a plurality of bolts.
Official Gazette of the U.S. Patent and Trademark Office
Ultrasonic Scanners; Bolts; Fasteners, Measuring Instruments
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20800869797 Stress Photonics, Inc., Madison, WI USA
Full Field Photoeelastic Stress Analysis
Lesniak, Jon R., Inventor, Stress Photonics, Inc., USA; Apr. 25, 2000; 1p; In English
Patent Info.: Filed 2 Jun. 1997; US-Patent-6,055,053; US-Patent-Appl-SN-867475; No Copyright; Avail: CASI; A01, Hardcopy;
AO1, Microfiche

A structural specimen coated with or constructed of photoelastic material, when illuminated with circularly polarized light
will, when stressed: reflect or transmit elliptically polarized light, the direction of the axes of the ellipse and variation of the ellipti-
cally light from illuminating circular light will correspond to and indicate the direction and magnitude of the shear stresses for
each illuminated point on the specimen. The principles of this invention allow for several embodiments of stress analyzing appara-
tus, ranging from those involving multiple rotating optical elements, to those which require no moving parts at all. A simple polari-
scope may be constructed having two polarizing filters with a single one-quarter waveplate placed between the polarizing filters.
Light is projected through the first polarizing filter and the one-quarter waveplate and is reflected from a sub-fringe birefringent
coating on a structure under load. Reflected light from the structure is analyzed with a polarizing filter. The two polarizing filters
and the one-quarter waveplate may be rotated together or the analyzer alone may be rotated. Computer analysis of the variation
in light intensity yields shear stress magnitude and direction.
Official Gazette of the U.S. Patent and Trademark Office
Stress Analysis; Photoelastic Materials; Shear Stress, Polarized Light; Luminous Intensity; Computer Techniques; Birefringent
Coatings
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44
ENERGY PRODUCTION AND CONVERSION

Includes specific energy conversion systems, e.q., fuel cells; global sources of energy; geophysical conversion, and windpower. For
related information see also 07 Aircraft Propulsion and Power, 20 Spacecraft Propulsion and Power, and 28 Propellants and Fuels.

2HH6H835583 NASA Lewis Research Center, Cleveland, OH USA
High Temperature Solar Reflector, s Preparation and Use
Jaworske, Donald A., Inventor, NASA Lewis Research Center, USA; Jun. 15, 1999; In English
Patent Info.: Filed 26 Jun. 1997; NASA-Case-LEW-16411-1; US-Patent-5,912,777; US-Patent-Appl-SN-903195; No Copyright;
Avail: US Patent and Trademark Office, Hardcopy

A coating-substrate combination having high specular reflectivity at high temperatures reaching 8000 C in a vacuum is
described. The substrate comprises pure nickel metal or a nickel-containing metal alloy such as stainless steel having a highly pol-
ished reflective surface. The coating is a layer of silver deposited on the substrate to a thickness of 300 A to 3000 A. A 300 A to
5000 A protective coating of silica, alumina or magnesium fluoride is used to cover the silver and to protect it from oxidation. The
combination is useful as a parabolic shaped secondary concentrator for collecting solar radiation for generating power or thermal
energy for satellite uses. The reflective layer and protective coating preferably are applied to the reflective surface of the substrate
by electron beam evaporation or by ion sputtering.
Official Gazette of the U.S. Patent and Trademark Office
High Temperature; Nickel Alloys; Protective Coatings; Solar Reflectors; Reflectance
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51
LIFE SCIENCES (GENERAL)

2H80083673% NASA Lewis Research Center, Cleveland, OH USA
Method for Fabricating Soft Tissue Implants with Microscopic Surface Houghness
Banks, Bruce A., Inventor, NASA Lewis Research Center, USA; Rutledge, Sharon K., Inventor, NASA Lewis Research Center,
USA; Oct. 12, 1999; 16p; In English
Patent Info.: Filed 22 Sep. 1997; NASA-Case-LEW-15805-1; US-Patent-5,965,076; US-Patent-Appl-SN-936492; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche

A method for fabricating soft tissue implants using a mold. The cavity surface of an initially untextured mold. made of an
organic material such as epoxy. is given a thin film coating of material that has pinholes and is resistant to atomic particle bombard-
ment. The mold cavity surface is then subjected to atomic particle bombardment, such as when placed in an isotropic atomic oxy-
gen environment. Microscopic depressions in the mold cavity surface are created at the pinhole sites on the thin film coating. The
thin film coating is removed and the mold is then used to cast the soft tissue implant. The thin film coating having pinholes may
be created by chilling the mold below the dew point such that water vapor condenses upon it; distributing particles, that can par-
tially dissolve and become attached to the mold cavity surface, onto the mold cavity surface; removing the layer of condensate,
such as by evaporation; applying the thin film coating over the entire mold surface; and, finally removing the particles, such as
by dissolving or brushing it off. Pinholes are created in the thin film coating at the sites previously occupied by the particles.
Official Gazette of the U.S. Patent and Trademark Office
Fabrication; Procedures; Technology Assessment; Softness; Tissues (Biology); Implantation; Organic Materials; Surface
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JHHB803ESE8 NASA Langley Research Center, Hampton, VA USA
Method of and Apparatus for Histological Human Tissue Characterization Using Ultrasound
Yost, William T., Inventor, NASA Langley Research Center, USA; Cantrell, John H., Inventor, NASA Langley Research
Center, USA; TalEr, George A., Inventor, NASA Langley Research Center, USA; Dec. 28, 1999; 10p; In English; Conti-
nuation of US-Patent-Appl-SN-592833, filed 26 Jan. 1996
Patent Info.: Filed 21 Apr. 1998; NASA-Case-LAR-15040-2; US-Patent-6,007,489; US-Patent-Appl-SN-071452; US-Patent-
Appl-SN-592833; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

A method and apparatus for determining important histological characteristics of tissue, including a determination of the tis-
sue’s health. Electrical pulses are converted into meaningful numerical representations through the use of Fourier Transforms.
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These numerical representations are then used to determine important histological characteristics of tissue. This novel invention
does not require rectification and thus provides for detailed information from the ultrasonic scan.

Author

Inventions; Patents; Histology, Tissues (Biology); Health
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AEROSPACE MEDICINE

Includes physiological factors; biological effects of radiation; and effects of weightlessness on man and animals.

2HHH0825888 NASA Johnson Space Center, Houston, TX USA
Microwave Treatment for Cardiac Arrhythmias
Arndt, G. Dickey, Inventor, NASA Johnson Space Center, USA; Carl, James R., Inventor, NASA Johnson Space Center, USA;
Raffoul, George W., Inventor, NASA Johnson Space Center, USA; Pacifico, Antonio, Inventor, NASA Johnson Space Center,
USA; May 18, 1999; In English
Patent Info.: Filed 17 Apr. 1996; NASA-Case-MSC-22483-1; US-Patent-5,904,709; US-Patent-Appl-SN-641045; No Copyright;
Avail: US Patent and Trademark Office, Hardcopy

Method and apparatus are provided for propagating microwave energy into heart tissues to produce a desired temperature
profile therein at tissue depths sufficient for thermally ablating arrhythmogenic cardiac tissue to treat ventricular tachycardia and
other arrhythmias while preventing excessive heating of surrounding tissues, organs, and blood. A wide bandwidth double-disk
antenna is effective for this purpose over a bandwidth of about six gigahertz. A computer simulation provides initial screening
capabilities for an antenna such as antenna, frequency, power level, and power application duration. The simulation also allows
optimization of techniques for specific patients or conditions. In operation, microwave energy between about 1 Gigahertz and 12
Gigahertz is applied to monopole microwave radiator having a surface wave limiter. A test setup provides physical testing of
microwave radiators to determine the temperature profile created in actual heart tissue or ersatz heart tissue. Saline solution
pumped over the heart tissue with a peristaltic pump simulates blood flow. Optical temperature sensors disposed at various tissue
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depths within the heart tissue detect the temperature profile without creating any electromagnetic interference. The method may
be used to produce a desired temperature profile in other body tissues reachable by catheter such as tumors and the like.
Official Gazette of the U.S. Patent and Trademark Office
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ZHUH004569%¢ NASA Johnson Space Center, Houston, TX USA
Endothelivm Preserving Microwave Treatment for Atherosclerosis
Carl, James R., Inventor, NASA Johnson Space Center, USA; Arndt, G. Dickey, Inventor, NASA Johnson Space Center, USA;
Fink, Patrick W., Inventor, NASA Johnson Space Center, USA; Beer, N. Reginald, Inventor, NASA Johnson Space Center, USA;
Henry, Phillip D., Inventor, NASA Johnson Space Center, USA; Pacifico, Antonio, Inventor, NASA Johnson Space Center, USA;
Raffoul, George W., Inventor, NASA Johnson Space Center, USA; Apr. 04, 2000; 24p; In English; Continuation-in-part of US-
Patent-Appl-SN-641045, filed 17 Apr. 1996
Patent Info.: Filed 5 Aug. 1998; NASA-Case-MSC-22724-1; US-Patent-6,047,216; US-Patent-Appl-SN-129832; US-Patent-
Appl-SN-641045; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

Method and apparatus are provided to treat atherosclerosis wherein the artery is partially closed by dilating the artery while
preserving the vital and sensitive endothelial layer thereof Microwave energy having a frequency from 3 GHz to 300 GHz is propa-
gated into the arterial wall to produce a desired temperature profile therein at tissue depths sufficient for thermally necrosing con-
nective tissue and softening fatty and waxy plaque while limiting heating of surrounding tissues including the endothelial laser
and/or other healthy tissue, organs, and blood. The heating period for raising the temperature a potentially desired amount, about
20 C., within the atherosclerotic lesion may be less than about one second. In one embodiment of the invention, a radically beveled
waveguide antenna is used to deliver microwave energy at frequencies from 25 GHz or 30 GHz to about 300 GHz and is focused
towards a particular radial sector of the artery. Because the atherosclerotic lesions are often asymmetrically disposed, directable
of focussed heating preserves healthy sectors of the artery and applies energy to the asymmetrically positioned lesion faster than
a non-directed beam. A computer simulation predicts isothermic temperature profiles for the given conditions and man be used
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in selecting power, pulse duration, beam width, and frequency of operation to maximize energy deposition and control heat rise
within the atherosclerotic lesion without harming healthy tissues or the sensitive endothelium cells.

Official Gazette of the U.S. Patent and Trademark Office
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ZOUH8048263 NASA Johnson Space Center, Houston, TX USA
Tubular Coupling
Rosenbaum, Bernard J., Inventor, NASA Johnson Space Center, USA; Apr. 18, 2000; 6p; In English
Patent Info.: Filed 21 Sep. 1998; NASA-Case-MSC-22865-1; US-Patent-6,050,987; US-Patent-Appl-SN-157759; No Copyright;
Avail: CASI; A02, Hardcopy; AO1, Microfiche

A system for coupling a vascular overflow graft or cannula to a heart pump. A pump pipe outlet is provided with an external
tapered surface which receives the end of a compressible connula. An annular compression ring with a tapered internal bore sur-
face is arranged about the cannula with the tapered internal surface in a facing relationship to the external tapered surface. The
angle of inclination of the tapered surfaces is converging such that the spacing between the tapered surfaces decreases from one
end of the external tapered surface to the other end thereby providing a clamping action of the tapered surface on a cannula which
increases as a function of the length of cannula segment between the tapered surfaces. The annular compression ring is disposed
within a tubular locking nut which threadedly couples to the pump and provides a compression force for urging the annular ring
onto the cannula between the tapered surfaces. The nut has a threaded connection to the pump body. The threaded coupling to
the pump body provides a compression force for the annular ring. The annular ring has an annular enclosure space in which excess
cannula material from the compression between the tapered surfaces to “"bunch up” in the space and serve as an enlarged annular
ring segment to assist holding the cannula in place. The clamped cannula provides a seamless joint connection to the pump pipe
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outlet where the clamping force is uniformly applied to the cannula because of self alignment of the tapered surfaces. The nut can
be easily disconnected to replace the pump if necessary.

Official Gazette of the U.S. Patent and Trademark Office
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ACOUSTICS

Includes sound generation, transmission and attenuation. For noise pollution see 45 Environmental Pollution.

2HOM30658 NASA Kennedy Space Center, Cocoa Beach, FL USA

Ultrasonic Imaging System

Youngquist, Robert C., Inventor, NASA Kennedy Space Center, USA; Moerk, Steven, Inventor, NASA Kennedy Space Center,
USA; Nov. 09, 1999; 10p; In English

Patent Info.: Filed 28 Apr. 1997, NAS A-Case-KSC-11909; US-Patent-5,979,239; US-Patent- Appl-SN-845900; No Copyright;
Avail: CASI; A02, Hardcopy; AO1, Microfiche

An imaging system is described which can be used to either passively search for sources of ultrasonics or as an active phase
imaging system. which can image fires. gas leaks, or air temperature gradients. This system uses an array of ultrasonic receivers
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coupled to an ultrasound collector or lens to provide an electronic image of the ultrasound intensity in a selected angular region
of space. A system is described which includes a video camera to provide a visual reference to a region being examined for ultra-
sonic signals.

Official Gazette of the U.S. Patent and Trademark Office
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JHBHMNE56%4E NASA Kennedy Space Center, Cocoa Beach, FL USA

Use of Ulirasound fo Improve the Effeciiveness of a Permeable Treatment Wall

Quinn, Jacqueline W., Inventor, NASA Kennedy Space Center, USA; Clausen, Christian A., Inventor, NASA Kennedy Space
Center, USA; Geiger, Cherie L., Inventor, NASA Kennedy Space Center, USA; Reinhart, Debra R., Inventor, NASA Kennedy
Space Center, USA; Ruiz, Nancy, Inventor, NASA Kennedy Space Center, USA; Jan. 11, 2000, 12p; In English

Patent Info.: Filed 31 Jul. 1997; NASA-Case-KSC-11959; US-Patent-6,013,232; US-Patent-Appl-SN-904028; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche
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A method for increasing the effectiveness of a permeable treatment wall is described. The method includes the introduction
of ultrasonic radiation in or near the wall. A permeable treatment wall is also described which has an ultrasonic radiation generat-
ing transducer in or near the wall. Permeable treatment walls are described as having either a well vertically extending into the
wall, or a rod vertically extending into the treatment wall. Additionally, a method for adapting a permeable treatment wall to allow
for the introduction of ultrasonic radiation in or near the wall is described.

Author
Walls; Ultrasonic Radiation; Permeability; Surface Treatment
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OPTICS

Includes light phenomena; and optical devices. For lasers see 36 Lasers and Masers.

2H800830655 NASA Ames Research Center, Moffett Field, CA USA
Photonic Switching Devices Using Light Bullets
Goorjian, Peter M., Inventor, NASA Ames Research Center, USA; Oct. 05, 1999; 20p; In English; Continuation-in-part
of US-Patent-Appl-SN-528621, filed 25 Aug. 1995
Patent Info.: Filed 25 Apr. 1997, NASA-Case-ARC-14057-3; US-Patent-5,963,683; US-Patent-Appl-SN-845733; US-Patent-
Appl-SN-528621; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

A unique ultra-fast, all-optical switching device or switch is made with readily available, relatively inexpensive, highly non-
linear optical materials. which includes highly nonlinear optical glasses, semiconductor crystals and/or multiple quantum well
semiconductor materials. At the specified wavelengths. these optical materials have a sufficiently negative group velocity disper-
sion and high nonlinear index of refraction to support stable light bullets. The light bullets counter-propagate through, and interact
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within the waveguide to selectively change each others’ directions of propagation into predetermined channels. In one embodi-
ment, the switch utilizes a rectangularly planar slab waveguide. and further includes two central channels and a plurality of lateral
channels for guiding the light bullets into and out of the waveguide. An advantage of the present all-optical switching device lies
in its practical use of light bullets, thus preventing the degeneration of the pulses due to dispersion and diffraction at the front and
back of the pulses. Another advantage of the switching device is the relative insensitivity of the collision process to the time differ-
ence in which the counter-propagating pulses enter the waveguide. since. contrary to conventional co-propagating spatial solitons,
the relative phase of the colliding pulses does not affect the interaction of these pulses. Yet another feature of the present all-optical
switching device is the selection of the light pulse parameters which enables the generation of light bullets in nonlinear optical
materials. including highly nonlinear optical glasses and semiconductor materials such as semiconductor crystals and/or multiple
quantum well semiconductor materials.

Official Gazette of the U.S. Patent and Trademark Office
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2008031617 NASA Langley Research Center, Hampton, VA USA
Multi-Gras Sensor
Sachse, Glenn W., Inventor, NASA Langley Research Center, USA; Wang, Liang-Guo, Inventor, NASA Langley Research
Center, USA; LeBel, Peter J., Inventor, NASA Langley Research Center, USA; Steele, Tommy C., Inventor, NASA Langley
Research Center, USA; Rana, Mauro, Inventor, NASA Langley Research Center, USA; Dec. 28, 1999; 20p; In English; Provi-
sional application US-Patent-Appl-SN-067917, filed 8 Dec. 1997 and provisional application US-Patent-Appl-SN-073822, filed
5 Feb. 1998
Patent Info.: Filed 5 Feb. 1998; NASA-Case-LAR-15361-1; US-Patent-6,008,928; US-Patent-Appl-SN-019473; US-Patent-
Appl-SN-067917; US-Patent-Appl-SN-073822; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

A multi-gas sensor is provided which modulates a polarized light beam over a broadband of wavelengths between two alter-
nating orthogonal polarization components. The two orthogonal polarization components of the polarization modulated beam are
directed along two distinct optical paths. At least one optical path contains one or more spectral discrimination element, with each
spectral discrimination element having spectral absorption features of one or more gases of interest being measured. The two opti-
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cal paths then intersect, and one orthogonal component of the intersected components is transmitted and the other orthogonal com-
ponent is reflected. The combined polarization modulated beam is partitioned into one or more smaller spectral regions of
interest where one or more gases of interest has an absorption band. The difference in intensity between the two orthogonal
polarization components is then determined in each partitioned spectral region of interest as an indication of the spectral
emission/absorption of the light beam by the gases of interest in the measurement path. The spectral emission/absorption is
indicative of the concentration of the one or more gases of interest in the measurement path. More specifically, one embodi-
ment of the present invention is a gas filter correlation radiometer which comprises a polarizer, a polarization modulator, a
polarization beam splitter, a beam combiner, wavelength partitioning element, and detection element. The gases of interest
are measured simultaneously and, further, can be measured independently or non-independently. Furthermore, optical or
electronic element are provided to balance optical intensities between the two optical paths.

Author

Gas Detectors; Inventions; Patents; Light Beams; Light Emission; Spectral Bands; Spectral Emission

2H808048691 NASA Pasadena Office, CA USA
Optical-to-Tactile Transiator
Langevin, Maurice L., Inventor, Jet Propulsion Lab., California Inst. of Tech., USA; Moynihan, Philip I., Inventor, Jet Propulsion
Lab., California Inst. of Tech., USA; Apr. 25, 2000, 10p; In English
Patent Info.: Filed 7 Aug. 1998; NASA-Case-NPO-20230-1; US-Patent-6,055,048; US-Patent-Appl-SN-137865; No Copyright;
Avail: CASI; A02, Hardcopy; AO1, Microfiche

An optical-to-tactile translator provides an aid for the visually impaired by translating a near-field scene to a tactile signal
corresponding to said near-field scene. An optical sensor using a plurality of active pixel sensors (APS) converts the optical image
within the near-field scene to a digital signal. The digital signal is then processed by a microprocessor and a simple shape signal
is generated based on the digital signal. The shape signal is then communicated to a tactile transmitter where the shape signal is
converted into a tactile signal using a series of contacts. The shape signal may be an outline of the significant shapes determined
in the near-field scene, or the shape signal may comprise a simple symbolic representation of common items encountered repeat-
edly. The user is thus made aware of the unseen near-field scene, including potential obstacles and dangers, through a series of
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tactile contacts. In a preferred embodiment, a range determining device such as those commonly found on auto-focusing cameras
is included to limit the distance that the optical sensor interprets the near-field scene.

Author

Optical Measuring Instruments, Digital Electronics; Transmitters; Near Fields; Images

2GH0M0486%7 NASA Johnson Space Center, Houston, TX USA
Method and Apparatus for Improved Spatial Light Modulation
Soutar, Colin, Inventor, NASA Johnson Space Center, USA; Juday, Richard D., Inventor, NASA Johnson Space Center, USA;
Apr. 25, 2000; 24p; In English; Division of US-Patent-Appl-SN-327762, filed 24 Oct. 1994
Patent Info.: Filed 27 Jul. 1998; NASA-Case-MS(C-22378-2; US-Patent-6,055,086; US-Patent-Appl-SN-123016; US-Patent-
Appl-SN-327762; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

A method and apparatus for modulating a light beam in an optical processing system is described. Preferably, an electrically-
controlled polarizer unit and/or an analyzer unit are utilized in combination with a spatial light modulator and a controller. Prefer-
ably, the spatial light modulator comprises a pixelated birefringent medium such as a liquid crystal video display. The combination
of the electrically controlled polarizer unit and analyzer unit make it simple and fast to reconfigure the modulation described by
the Jones matrix of the spatial light modulator. A particular optical processing objective is provided to the controller. The controller
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performs calculations and supplies control signals to the polarizer unit, the analyzer unit, and the spatial light modulator in order
to obtain the optical processing objective.
Author

Technology Assessment; Light Modulation; Light Beams; Optical Equipment; Light Modulators
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SOLID-STATE PHYSICS

Includes superconductivity. For related information, see also 33 Electronics and Electrical Engineering and 36 Lasers and Masers.

JOHGHNNASEHE NASA Lewis Research Center, Cleveland, OH USA
Method for Growth of Crystal Surfaces and Growih of Hetferoepitavial Single Crystal Filins Thercon
Powell, J. Anthony, Inventor, NASA Lewis Research Center, USA; Larkin, David J., Inventor, NASA Lewis Research Center,
USA; Neudeck, Philip G., Inventor, NASA Lewis Research Center, USA; Matus, Lawrence G., Inventor, NASA Lewis Research
Center, USA; Jun. 22, 1999; In English
Patent Info.: Filed 3 Jul. 1997; NASA-Case-LEW-16374-1; US-Patent-5,915-194; US-Patent-Appl-SN-887804; No Copyright;
Avail: US Patent and Trademark Office, Hardcopy

A method of growing atomically-flat surfaces and high-quality low-defect crystal film of polytypic compounds heteroepitax-
ially on polytypic compound substrates that are different than the crystal film. The method is particularly suited for the growth
of 3C-SiC. 2H-AIN, and 2H-GaN on 6H-SiC.
Official Gazette of the U.S. Patent and Trademark Office
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or implied in a NASA invention except as provided in the Department of Commerce Patent License Regula-
tions (37 CFR Part 404).

Inquiries concerning the NASA Patent Licensing Program or the availability of licenses for the commercial
use of NASA—owned inventions covered by U.S. patents or pending applications for patent should be for-
warded to the NASA Patent Counsel of the NASA installation having cognizance of the specific invention,
or the Associate General Counsel for Intellectual Property, code GP, National Aeronautics and Space Admin-
istration, Washington, D.C. 20546. Inquiries should refer to the NASA Case Number, the Title of the Inven-
tion, and the U.S. Patent Number or the U.S. Application Serial Number assigned to the invention as shown
in this bibliography.

The NASA Patent Counsel having cognizance of the invention is determined by the first three letters or prefix

of the NASA Case Number assigned to the invention. The addresses of NASA Patent Counsels are listed
alongside the NASA Case Number prefix letters in the following table.
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ARC—xxxxx

LEW-—xxxxx

GSCxxxxx

MSC—xxxxx

KSC—xxxxx

LAR—xxxxx

ARC/202A-3

CENTER PATENT COUNSELS

Ames Research Center, Moffett Field, CA 94035

650-604-5104
650-604-4294
650-604-0887
650-604-5055
650-604-7486

GRC/500-118

216-433-8855
216-433-5756
216-433-8878
216-433-6790

GSFC/750.2

301-286-7351
301-286-9279
301-286-6521
301-286-2358
301-286-7351
301-286-9502

JSC/HA

281-483-4871
281-483-1003
281-483-1001
281-483-1013
281-483-0837
281-244-8452

KSC/CC-A

321-867-7214
321-867-9830
321-867-1817

LaRC/212

757-864-3521
757-864-3230
757-864-3227
757-864-2470
757-864-8882
757-864-3955
757-864-9260
757-864-3226
757-864-3522
757-864-2828
757-864-2592
757-864-2943
757-864-9190

Robert M. Padilla

Carla M. Wong
Vickie Kent

Ken Warsh (OCC)

FAX

rpadilla@mail.arc.nasa.gov

cwong@mail.arc.nasa.gov

vkent@mail.arc.nasa.gov

kwarsh@mail.arc.nasa.gov
CTO: Carolina Blake

650-604-0893

Glenn Research Center at Lewis Field, 21000 Brookpark Rd,

Cleveland, OH 44135-3191

Kent N. Stone

Holly J. Augustin
Alvie N. McKnight

FAX

kent.n.stone@grc.nasa.gov

holly.j.agustin@grc.nasa.gov
an.mcknight@grc.nasa.gov

CTO: Larry Viterna

216-433-3484

Goddard Space Flight Center, Greenbelt, MD 20771-0001
guy.m.miller. 1@gsfc.nasa.gov

keith.l.dixon.1@gsfc.nasa.gov
michael.j.gonet. 1@ gsfc.nasa.gov
chan.k.park. 1@gsfc.nasa.gov

Guy M. Miller
Keith L. Dixon

Michael J. Gonet

Chan K. Park

Milelene Gunyon

FAX

milelene.gunyon. 1@gsfc.nasa.gov

CTO: Gary Martin

301-286-8878

Lyndon B. Johnson Space Center, 2101 NASA Road 1, Houston,

TX 77058-8452
Ed K. Fein
Hardie R. Barr
Jim M. Cate

Mary E. Dickerson

Tanya S. Bryant
FAX

John F, Kennedy Space Center, Kennedy Space Center, FL. 32899-0001

Diana M. Cox

Carol Anne Dunn

FAX

edward.k.fein@jsc.nasa.gov

hardie.r.barr@jsc.nasa.gov

james.m.cate(@jsc.nasa.gov
mary.e.dickerson@jsc.nasa.gov
tanya.s.bryant@jsc.nasa.gov

CTO: Charlene Gilbert

281-483-0474

diana.cox-1@kmail.ksc.nasa.gov
carol.dunn-1@kmail ksc.nasa.gov

CTO: Jim Aliberti

Langley Research Center, Hampton, VA 23681-2199

Linda B. Blackburn
Robin W. Edwards

Helen M. Galus

Kurt G. Hammerle
Hillary W. Hawkins

Tina L. Dempsey
Rebecca (Becky) A. Hayes

Elaine C. McMahon
Theresa C. Walker

Kelly A. Wright

Joseph J. Mathis, Jr. (ExportControl)
Stuart E. Pendelton (Software Release)

FAX
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321-867-6224

l.b.blackburn@larc.nasa.gov
r.w.edwards@larc.nasa.gov

h.m.galus@larc.nasa.gov

k.g.hammerle@larc.nasa.gov

h.t. womack@larc.nasa.gov
t.L.dempsey@larc.nasa.gov
r.a.hayes@larc.nasa.gov

e.c.mcmahon@larc.nasa.gov

t.c.walker@larc.nasa.gov
k.a.wright@]larc.nasa.gov

CTO: Sam Morello

j.j-mathis@larc.nasa.gov
s.e.pendleton@larc.nasa.gov

757-864-6005



MFS—xxxxx MSFC/LS01 George C. Marshall Space Flight Center, Marshal Space Flight Center,
AL 35812-0001

256-544-0013 James J. McGroary james.j.mcgroary@msfc.nasa.gov

256-544-6580 Jerry L. Seemann jerry.l.seemann@msfc.nasa.gov

256-544-0018 Lisa R. Hughes lisa.hughes@msfc.nasa.gov

256-544-0014 Abbie J. Johnson abbie.johnson@msfc.nasa.gov

256-544-0258 FAX CTO: Sally Little 256-544-4260
NPO-—xxxxx NMO-JPL/180-801 NASA Management Office-JPL, 4800 Oak Grove Dr, Pasadena,

CA 91109

818-354-7770 John H. Kusmiss john.h.kusmiss@jpl.nasa.gov

818-354-2091 Pat Y. Mascarenas patricia.y.mascarenas@jpl.nasa.gov

818-354-5051 FAX CTO: Merle McKenzie 818-354-2577

DRC—xxxxx DFRC/D-4839A Dryden Flight Research Center, PO Box 273, Edwards, CA
93523-0273
No assigned Patent Counsel - services provided by NMO-JPL CTO: Yvonne Kellogg 661-258-3728

SSC—xxxxx SSC/CCAQO  John C. Stennis Space Center, Stennis Space Center, MS 39529-6000

No assigned Patent Counsel - services provided by KSC CTO: Kirk Sharp 228-688-1914
HQN—xxxxx HQ/GP NASA Headquarters, 300 E Street SW, Washington, DC 20546-0001
202-358-2424 John G. (Jack) Mannix jmannix@hq.nasa.gov
202-358-2038 Gary G. Borda gborda@hq.nasa.gov
202-358-2067 Harry Lupuloff hlupulof@hq.nasa.gov
202-358-2065 Alan J. Kennedy akennedy(@hq.nasa.gov
202-358-2066 Sue H. Palk spalk@hq.nasa.gov
202-358-2040 Kathy Bayer kbayer@hq.nasa.gov
202-358-2037 Marja (Marty) Lindholm Kennedy mlindhol@hq.nasa.gov
202-358-2041 Regina K. (Gina) Washington rwashing@hgq.nasa.gov

202-358-4341 FAX

APP-3



PATENT LICENSING REGULATIONS

NATIONAL AERONAUTICS AND SPACE ADMINITRATION
14 CFR Part 1245
Patents and Other Intellectual Property Rights

AGENCY: National Aeronautics and Space Administration (NASA).
Action: Final rule.

SUMMARY: NASA is amending 14 CER Part 1245 by removing Subpart 2,
“Licensing of NASA Inventions.” The Department of Commerce has issued
similar regulations which prescribe the terms, conditions, and procedures
upon which a federally-owned invention may be licensed. These regulations
are codified at 37 CEFR Part 404, “Licensing of Government Owned Inven-
tions.” NASA began granting licenses in accordance with the Department of
Commerce regulations on March 13, 1995. All licenses agreements executed
prior to this date will operate under the previous regulations.

EFFECTIVE DATE: Maich 13, 1995.
FOR FURTHER INFORMATION CONTACT:
John G. Mannix, (202) 358-2424,

List of Subjects in 14 CFR Part 1245

Authority delegations (Government agencies), Inventions and patents.
Under the authority, 42 U.S.C. 2473, 14 CFR Part 1245 is amended as

follows:

PART 1245 — [AMENDED]
Subpart 2 — [Removed and Reserved]

In 14 CFR Part 1245, Subpait 2 (consisting of SS 1245.200 through
1245.214) is removed and reserved.
Dated: April 24,1995,

Edward A. Frankle,
General Counsel.

[FR Doc. 95 10583 Filed 4-28-95, 8:45 am]
BILLING CODE 7510 01 M

Code of Federal Regulations 37
CFR Part 404
Licensing of Government Owned Inventions

Sec.

404.1 Scope of part.

404.2 Policy and objective.

404.3 Definitions.

404.4 Authority to grant licenses.

404.5 Restrictions and conditions on all licenses granted
under this part.

404.6 Nonexclusive licenses.

404.7 Exclusive and partially exclusive licenses.
404.8 Application for a license.

404.9 Notice to Attorney General.

404.10 Modification and termination of licenses.
404.11  Appeals.

404.12 Protection and administration of invetions.
404.13 Transfer of custody.
404.14 Confidentiality of information.

Sec. 404.1 Scope of part.

This part prescribes the terms, conditions, and procedures upon which a fed-
erally owned invention, other than an invention in the custody of the Tennes-
see Valley Authority, may be licensed. It supersedes the regulations at 41
CFR Subpart 101-4.1, This part does not affect licenses which (a) were in ef-
fect prior to July 1, 1981; (b) may exist at the time of the Government’s ac-
quisition of title to the invention, including those resulting from the allocation
of rights to inventions made under Government research and development
contracts; (c) are the result of an authorized exchange of rights in the settle-
ment of patent disputes; or (d) are otherwise authorized by law or treaty.

Sec. 404.2 Policy and objective.

It is the policy and objective of this subpart to use the patent system to pro-
mote the utilization of inventions arising from federally supported research
or development.

Sec. 404.3 Definitions.

(a) 'Federally owned invention’ means an invention, plant, or design which
is covered by a patent, or patent application in the United States, or a patent,
patent application, plant variety protection, or other form of protection, in a
foreign country, title to which has been assigned to or otherwise vested in the
United States Government.

(b) 'Federal agency’ means an executive department, military department,
Government corporation, or independent establishment, except the Tennes-
see Valley Authority, which has custody of a federally owned invention.

(¢) "Small business firm’ means a small business concern as defined in sec-
tion 2 of Pub. L, 85-536 (15 U.S.C. 632) and implementing regulations of the
Administrator of the Small Business Administration,

(d) 'Practical application’ means to manufacture in the case of a composi-
tion or product, to practice in the case of a process or method, or to operate
in the case of a machine or system; and, in each case, under such conditions
as to establish that the invention is being utilized and that its benefits are to
the extent permitted by law or Government regulations available to the public
on reasonable terms.

(e) 'United States’ means the United States of America, its territories and
possessions, the District of Columbia, and the Commonwealth of Puerto
Rico.

Sec. 404.4 Authority to grant licenses.

Federally owned inventions shall be made available for licensing as deemed
appropriate in the public interest. Federal agencies having custody of federal-
ly owned inventions may grant nonexclusive, partially exclusive, or exclu-
sive licenses thereto under this part.

Sec. 404.5 Restrictions and conditions on all licenses

granted under this part.
(a) (1) A license may be granted only if the applicant has supplied the Federal
agency with a satisfactory plan for development or marketing of the inven-
tion, or both, and with information about the applicant’s capability to fulfill
the plan.

(2) Alicense granting rights to use or sell under a federally owned invention
in the United States shall normally be granted only to a licensee who agrees
that any products embodying the invention or produced through the use of
the invention will be manufactured substantially in the United States.

(b) Licenses shall contain such terms and conditions as the Federal agency
determines are appropriate for the protection of the interests of the Federal
Government and the public and are not in conflict with law or this part. The
following terms and conditions apply to any license:

(1) The duration of the license shall be for a period specified in the license
agreement unless sooner terminated in accordance with this pait.

APP-5



(2) The license may be granted for all or less than all fields of use of the in-
vention or in specified geographical areas, or both.

(3) The license may extend to subsidiaries of the licensee or other parties if
provided for in the license but shall be nonassignable without approval of the
Federal agency, except to the successor of that part of the licensee’s business
to which the invention pertains.

(4) The licensee may provide the license the right to grant sublicenses under
the license, subject to the approval of the Federal agency. Each sublicense
shall make reference to the license, including the rights retained by the Gov-
emment, and a copy of such sublicense shall be furnished to the Federal
agency.

(5) The license shall require the licensee to carry out the plan for develop-
ment or marketing of the invention, or both, to bring the invention to practical
application within a period specified in the license, and to continue to make
the benefits of the invention reasonably accessible to the public.

(6) The license shall require the licensee to report periodically on the utiliza-
tion or efforts at obtaining utilization that are being made by the licensee, with
particular reference to the plan submitted.

(7) Licenses may be royalty—free or for royalties or other consid—eration.

(8) Where an agreement is obtained pursuant to Sec.404.5(a) (2) that any
products embodying the invention or produced through use of the invention
will be manufactured substantially in the United States, the license shall re-
cite such agreement.

(9) The license shall provide for the right of the Federal agency to terminate
the license, in whole or in part, if:

(i) The Federal agency determines that the licensee is not executing the plan
submitted with its request for a license and the licensee cannot otherwise
demonstrate to the satisfaction of the Federal agency that it has taken or can
be expected to take within a reasonable time effective steps to achieve practi-
cal application of the invention;

(ii) The Federal agency determines that such action is necessary to meet re-
quirements for public use specified by Federal regulations issued after the
date of the license and such requirements are not reasonably satisfied by the
licensee;

(iii) The licensee has willfully made a false statement of or willfully omitted
a material fact in the license application or in any report required by the li-
cense agreement; or

(iv) The licensee commits a substantial breach of a covenant or agreement
contained in the license.

(10) The license may be modified or terminated, consistent with this part,
upon mutual agreement of the Federal agency and the licensee.

(11) Nothing relating to the grant of a license, nor the grant itself, shall be
construed to confer upon any person any immunity from or defenses under
the antitrust laws or from a charge of patent misuse, and the acquisition and
use of rights pursuant to this part shall not be immunized from the operation
of state or Federal law by reason of the source of the grant.

Sec. 404.6 Nonexclusive licenses.
(a) Nonexclusive licenses may be granted under federally owned inventions
without publication of availability or notice of a prospective license.

(b) In addition to the provisions of Sec. 404.5, the nonexclusive license may
also provide that, after termination of a period specified in the license agree-
ment, the Federal agency may restrict the license to the fields of use or geo-
graphic areas, or both, in which the licensee has brought the invention to
practical application and continues to make the benefits of the invention rea-
sonably accessible to the public. However, such restriction shall be made
only in order to grant an exclusive or partially exclusive license in accor-
dance with this subpart.

Sec. 404.7 Exclusive and partially exclusive licenses.

(a) (1) Exclusive or partially exclusive domestic licenses may be granted on
federally owned inventions three months after notice of the invention’s avail-
ability has been announced in the Federal Register, or without such notice
where the Federal agency determines that expeditious granting of such a li-
cense will best serve the interest of the Federal Government and the public;
and in either situation, only if;

(i) Notice of a prospective license, identifying the invention and the pro-
spective licensee, has been published in the Federal Register, providing op-
portunity for filing written objections within a 60—day period;

(ii) After expiration of the period in Sec. 404.7(a)(1)(i) and consideration of
any written objections received during the period, the Federal agency has de-
termined that;

(A)The interests of the Federal Government and the public will best be
served by the proposed license, in view of the applicant’s intentions, plans,
and ability to bring the invention to practical application or otherwise pro-
mote the invention’s utilization by the public;

(B) The desired practical application has not been achieved, or is not likely
expeditiously to be achieved, under any nonexclusive license which has been
granted, or which may be granted, on the invention;

(C) Exclusive or partially exclusive licensing is a reasonable and necessary
incentive to call forth the investment of risk capital and expenditures to bring
the invention to practical application or otherwise promote the invention’s
utilization by the public; and

(D) The proposed terms and scope of exclusivity are not greater than reason-
ably necessary to provide the incentive for bringing the invention to practical
application or otherwise promote the invention’s utilization by the public;

(iii) The Federal agency has not determined that the grant of such license will
tend substantially to lessen competition or result in undue concentration in
any section of the country in any line of commerce to which the technology
to be licensed relates, or to create or maintain other situations inconsistent
with the antitrust laws; and

(iv) The Federal agency has given first preference to any small business firms
submitting plans that are determined by the agency to be within the capabili-
ties of the firms and as equally likely, if executed, to bring the invention to
practical application as any plans submitted by applicants that are not small
business firms.

(2) In addition to the provisions of Sec. 404.5, the following terms and condi-
tions apply to domestic exclusive and partially exclusive licenses;

(i) The license shall be subject to the irrevocable, royalty—free right of the
Government of the United States to practice and have practiced the invention
on behalf of the United States and on behalf of any foreign government or
international organization pursuant to any existing or future treaty or agree-
ment with the United States.

(ii) The license shall reserve to the Federal agency the right to require the 1i-
censee to grant sublicenses to responsible applicants, on reasonable terms,
when necessary to fulfill health or safety needs.

(iii) The license shall be subject to any licenses in force at the time of the grant
of the exclusive or partially exclusive license.

(iv)The license may grant the licensee the right of enforcement of the 1i-
censed patent pursuant to the provisions of Chapter 29 of Title 35, United
States Code, or other statutes, as determined appropriate in the public inter-
est,

(b) (1) Exclusive or partially exclusive licenses may be granted on a federal-
ly owned invention covered by a foreign patent, patent application, or other
form of protection, provided that;

(i) Notice of a prospective license, identifying the invention and prospective
licensee, has been published in the Federal Register, providing opportunity
for filing written objections within a 60—day period and following consider-
ation of such objections;

APP-6



(ii) The agency has considered whether the interests of the Federal Govern-
ment or United States industry in foreign commerce will be enhanced; and

(iii)The Federal agency has not determined that the grant of such license will
tend substantially to lessen competition or result in undue concentration in
any section of the United States in any line of commerce to which the technol-
ogy to be licensed relates, or to create or maintain other situations inconsis-
tent with antitrust laws.

(2) In addition to the provisions of Sec, 404.5 the following terms and condi-
tions apply to foreign exclusive and partially exclusive licenses:

(i) The license shall be subject to the irrevocable, royalty—fiee right of the
Government of the United States to practice and have practiced the invention
on behalf of the United States and on behalf of any foreign government or
international organization pursuant to any existing or future treaty or agree-
ment with the United States.

(ii) The license shall be subject to any licenses in force at the time of the grant
of the exclusive or partially exclusive license.

(iii)The license may grant the licensee the right to take any suitable and nec-
essary actions to protect the licensed property, on behalf of the Federal Gov-
ernment,

(¢) Federal agencies shall maintain a record of determinations to grant exclu-
sive or partially exclusive licenses.

Sec. 404.8 Application for a license.
An application for a license should be addressed to the Federal agency having
custody of the invention and shall normally include:

(a) Identification of the invention for which the license is desired including
the patent application serial number or patent number, title, and date, if
known;

(b) Identification of the type of license for which the application is sub-
mitted;

(c¢) Name and address of the person, company, or organization applying for
the license and the citizenship or place of incorporation of the applicant;

(d) Name, address, and telephone number of the representative of the appli-
cant to whom correspondence should be sent;

(e) Nature and type of applicant’s business, identifying products or services
which the applicant has successfully commercialized, and approximate num-
ber of applicant’s employees;

(f) Source of information concerning the availability of a license on the in-
vention;

(g) A statement indicating whether the applicant is a small business firm as
defined in Sec.404.3(c)

(h) A detailed description of applicant’s plan for development or marketing
of the invention, or both, which should include:

(1) A statement of the time, nature and amount of anticipated investment of
capital and other resources which applicant believes will be required to bring
the invention to practical application;

(2) A statement as to applicant’s capability and intention to fulfill the plan,
including information regarding manufacturing, marketing, financial, and
technical resources;

(3) A statement of the fields of use for which applicant intends to practice the
invention; and

(4) A statement of the geographic areas in which applicant intends to
manufacture any products embodying the invention and geographic areas
where applicant intends to use or sell the invention, or both;

(i) Identification of licenses previously granted to applicant under federally
owned inventions;

(j) A statement containing applicant’s best knowledge of the extent to which
the invention is being practiced by private industry or Government, or both,
or is otherwise available commercially; and

(k) Any other information which applicant believes will support a deter-
mination to grant the license to applicant.

Sec. 404.9 Notice to Attorney General.
A copy of the notice provided for in Sec. 404.7(a)(1)(i) and (b)(1)(i) will be
sent to the Attorney General.

Sec. 404.10 Modification and termination of licenses.

Before modifying or terminating a license, other than by mutual agreement,
the Federal agency shall furnish the licensee and any sublicensee of record
a written notice of intention to modify or terminate the license, and the licens-
ec and any sublicensee shall be allowed 30 days after such notice to remedy
any breach of the license or show cause why the license shall not be modified
or terminated.

Sec. 404.11 Appeals.

In accordance with procedures prescribed by the Federal agency, the follow-
ing parties may appeal to the agency head or designee any decision or deter-
mination concerning the grant, denial, interpretation, modification, or
termination of a license:

(a) A person whose application for a license has been denied.

(b) A licensee whose license has been modified or terminated, in whole or
in part; or

(¢) A person who timely filed a written objection in response to the notice
required by Sec. 404.7(a)(1)(i) or Sec. 404.7(b)(1)(i) and who can demon-
strate to the satisfaction of the Federal agency that such person may be dam-
aged by the agency action.

Sec. 404.12 Protection and administration of inventions.

A Federal agency may take any suitable and necessary steps to protect and
administer rights to federally owner inventions, either directly or through
contract,

Sec. 404.13 Transfer of custody.

A Federal agency having custody of a federally owned invention may trans-
fer custody and administration, in whole or in part, to another Federal agency,
of the right, title, or interest in such invention,

Sec. 404.14 Confidentiality of information.

Title 35, United States Code, section 209, provides that any plan submitted
pursuant to Sec, 404.8 (h) and any report required by Sec. 404.5(b)(6) may
be treated by the Federal agency as commercial and financial information ob-
tained from a person and privileged and confidential and not subject to dis-
closure under section 552 of Title 5 of the United States Code.
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Govt. Publications

Washington & Madison Streets

lowa City, |1A 52242—-1166

(319) 335-5926 Fax: (319) 335-5900

KANSAS

UNIV. OF KANSAS

Govt. Documents & Maps Library
6001 Malott Hall

Lawrence, KS 66045-2800

(913) 864—4660 Fax: (913) 864-3855

KENTUCKY

UNIV. OF KENTUCKY

King Library South

Govt. Publications/Maps Dept.
Patterson Drive

Lexington, KY 40506—-0039

(606) 257-3139 Fax: (606) 267-3139

LOUISIANA

LOUISIANA STATE UNIV.

Middleton Library

Govt. Documents Dept.

Baton Rouge, LA 70803-3312

(504) 388-2570 Fax: (504) 388-6992

LOUISIANA TECHNICAL UNIV.
Prescott Memorial Library

Govt. Documents Dept.

Ruston, LA 71272-0046

(318) 257-4962 Fax: (318) 257-2447

MAINE

UNIV. OF MAINE

Raymond H. Fogler Library

Govt. Documents Dept.

Orono, ME 04469-5729

(207) 581-1673 Fax: (207) 581-16563

MARYLAND

UNIV. OF MARYLAND — COLLEGE PARK
McKeldin Library

Govt. Documents/Maps Unit

College Park, MD 20742

(301) 405-9165 Fax: (301) 314-9416

MASSACHUSETTS
BOSTON PUBLIC LIBRARY
Govt. Documents

666 Boylston Street

Boston, MA 02117-0286
(617) 536-5400, ext. 226
Fax: (617) 536-7758

MICHIGAN

DETROIT PUBLIC LIBRARY

5201 Woodward Avenue

Detroit, Ml 48202-4093

(313) 833—-1025 Fax: (313) 833-0156

LIBRARY OF MICHIGAN

Govt. Documents Unit

P.O. Box 30007

717 West Allegan Street

Lansing, MI 48909

(517) 373-1300 Fax: (517) 373-3381

MINNESOTA

UNIV. OF MINNESOTA

Govt. Publications

409 Wilson Library

309 19th Avenue South

Minneapolis, MN 55455

(612) 624-5073 Fax: (612) 626-9353

MISSISSIPPI

UNIV. OF MISSISSIPPI

J.D. Williams Library

106 Old Gym Bldg.

University, MS 38677

(601) 232-5857 Fax: (601) 232-7465

MISSOURI

UNIV. OF MISSOURI - COLUMBIA
106B Ellis Library

Govt. Documents Sect.

Columbia, MO 65201-5149

(314) 8826733 Fax: (314) 882-8044

MONTANA

UNIV. OF MONTANA

Mansfield Library

Documents Division

Missoula, MT 59812—-1195

(408) 243-6700 Fax: (406) 2432060

NEBRASKA

UNIV. OF NEBRASKA — LINCOLN
D.L. Love Memorial Library

Lincoln, NE 68588-0410

(402) 472-2562 Fax: (402) 472-5131

NEVADA

THE UNIV. OF NEVADA
LIBRARIES

Business and Govt. Information
Center

Reno, NV 89557-0044

(702) 784-6579 Fax: (702) 784-1751

NEW JERSEY

NEWARK PUBLIC LIBRARY
Science Div. — Public Access

P.O. Box 630

Five Washington Street

Newark, NJ 07101-7812

(201) 733-7782 Fax: (201) 733-5648

NEW MEXICO

UNIV. OF NEW MEXICO

General Library

Govt. Information Dept.
Albuguerque, NM 87131-1466

(505) 277-5441 Fax: (505) 277-6019

NEW MEXICO STATE LIBRARY
325 Don Gaspar Avenue

Santa Fe, NM 87503

(505) 827-3824 Fax: (505) 827-3888

NEW YORK

NEW YORK STATE LIBRARY
Cultural Education Center
Documents/Gift & Exchange Section
Empire State Plaza

Albany, NY 12230-0001

(518) 474-5355 Fax: (518) 474-5786

NORTH CAROLINA

UNIV. OF NORTH CAROLINA —
CHAPEL HILL

Walter Royal Davis Library

CB 3912, Reference Dept.

Chapel Hill, NC 27514-8890

(919) 962—-11561 Fax: (919) 962-4451

NORTH DAKOTA

NORTH DAKOTA STATE UNIV. LIB.
Documents

P.O. Box 5599

Fargo, ND 58105-5599

(701) 237-8886 Fax: (701) 237-7138

UNIV. OF NORTH DAKOTA

Chester Fritz Library

University Station

P.O. Box 9000 — Centennial and
University Avenue

Grand Forks, ND 58202-9000

(701) 777-4632 Fax: (701) 777-3319

OHIO

STATE LIBRARY OF OHIO
Documents Dept.

65 South Front Street

Columbus, OH 43215-4163

(614) 644-7051 Fax: (614) 752-9178

OKLAHOMA

OKLAHOMA DEPT. OF LIBRARIES
U.S. Gowt. Information Division

200 Northeast 18th Street
Oklahoma City, OK 73105-3298
(405) 521-2502, ext. 253

Fax: (405) 525-7804

OKLAHOMA STATE UNIV.

Edmon Low Library

Stillwater, OK 74078-0375

(405) 744-6546 Fax: (405) 744-5183

OREGON

PORTLAND STATE UNIV.

Branford P. Millar Library

934 Southwest Harrison

Portland, OR 97207-1151

(503) 725-4123 Fax: (503) 725-4524

PENNSYLVANIA

STATE LIBRARY OF PENN.

Govt. Publications Section

116 Walnut & Commonwealth Ave.
Harrisburg, PA 17105-1601

(717) 787-3752 Fax: (717) 783-2070

SOUTH CAROLINA
CLEMSON UNIV.

Robert Muldrow Cooper Library
Public Documents Unit

P.O. Box 343001

Clemson, SC 29634-3001

(803) 656-5174 Fax: (803) 656—-3025

UNIV. OF SOUTH CAROLINA
Thomas Cooper Library

Green and Sumter Streets

Columbia, SC 29208

(803) 7774841 Fax: (803) 777-9503

TENNESSEE

UNIV. OF MEMPHIS LIBRARIES
Govt. Publications Dept.

Memphis, TN 38152-0001

(901) 678-2206 Fax: (901) 678-2511

TEXAS

TEXAS STATE LIBRARY

United States Documents

P.O. Box 12927 — 1201 Brazos
Austin, TX 78701-0001

(512) 463-5455 Fax: (512) 463-5436

TEXAS TECH. UNIV. LIBRARIES
Documents Dept.

Lubbock, TX 79409-0002

(806) 742—-2282 Fax: (806) 742—-1920

UTAH

UTAH STATE UNIV.

Merrill Library Documents Dept.
Logan, UT 84322-3000

(801) 797-2678 Fax: (801) 797-2677

VIRGINIA

UNIV. OF VIRGINIA

Alderman Library

Govt. Documents

University Ave. & McCormick Rd.
Charlottesville, VA 22903-2498

(804) 824-3133 Fax: (804) 924-4337

WASHINGTON
WASHINGTON STATE LIBRARY
Govt. Publications

P.O. Box 42478

16th and Water Streets

Olympia, WA 98504-2478

(208) 7534027 Fax: (206) 586-7575

WEST VIRGINIA

WEST VIRGINIA UNIV. LIBRARY
Govt. Documents Section

P.O. Box 6069 — 1549 University Ave.
Morgantown, WV 265066069

(304) 293-3051 Fax: (304) 293-6638

WISCONSIN

ST. HIST. SOC. OF WISCONSIN
LIBRARY

Govt. Publication Section

816 State Street

Madison, WI 53706

(608) 264-6525 Fax: (608) 2646520

MILWAUKEE PUBLIC LIBRARY
Documents Division

814 West Wisconsin Avenue
Milwaukee, WI 53233

(414) 286-3073 Fax: (414) 286-8074



